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MRI PROJECT NO. 4274-B
CONTRACT NO. DAMD-17-76-C6066

SPECIES DIFFERENCES IN THE DISPOSITION AND METABOLISM
OF 2,4,6-TRINITROTOLUENE AS A FUNCTION
OF ROUTE OF ADMINISTRATION

EXECUTIVE SUMMARY

The disposition (absorption, tissue distribution, CHa
and excretion) and metabolism of 2,4,6-trinitrotoluene 02N NO,
(TNT, I) were studied in rats, mice, rabbits, and dogs
after oral, dermal, or intratracheal administration of
single doses of the ring-!4C-labeled compound. The pri-

mary objective of these studies was to determine the NO,
species differences, if any, in the metabolic fate of
TNT as a function of route of administration for possible (I) TNT

use as a rationale for selecting an appropriate species,

sex, and route of exposure for subsequent chronic studies. Specifically,
the intent was to evaluate the metabolic behavior of TNT after oral, inhala-
tion, and dermal exposures in order to establish if oral exposure could be
used in lieu of other routes in any subsequent carcinogenicity studies.
Since TNT aerosols prepared using methods reported herein were not adequate
for inhalation exposure, the intratracheal instillation method was used in
an attempt to simulate pulmonary absorption of the test chemical.

TNT administered orally to rats, mice, rabbits, and dogs was read-
ily absorbed and excreted mainly in urine and to a lesser extent in feces.
Major portions of the administered doses were recovered in the GI tracts
(Table A). Urine of rats and mice, but not of rabbits and dogs, was bright
red in color. The extent of absorption could not be accurately assessed
from these studies since radioactivity recovered in the feces and GI tracts
represents a balance between absorption, biliary excretion, and intestinal
reabsorption. At 24 hr, blood and tissue of dogs contained higher radio-
activity (percent of dose) than did blood and tissue of rats, mice, and
rabbits. Generally, higher 14C levels were recovered in blood and tissue
of female animals. Blood, liver, kidneys, and occasionally spleen and lungs
contained high levels of radioactivity; rabbit lung tissue contained 9 to
14 times higher !9C levels than did blood. Other tissues, including brain
and muscle, contained detectable levels of radioactivity.
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TABLE A

RECOVERY OF RADIOACTIVITY (PERCENT OF DOSE) AT 24 HR
AFTER ORAL ADMINISTRATION OF ®C-TNT

Rats Mice ___Rabbits _ Dogs
Male Female Male Female Male Female Male Female
Urine 52.72  64.55 41.91  42.87 66.30 78.86 55.92 60.16
Feces 8.05 2.06 22.01 8.96 1.78 1.83 5.41 16.80
GI Tract 29.76 33.94 13.45 7.42 7.50 4.72 10.00 4.40
Blood 0.20 0.29 0.90 0.07 .28 0.44 1.38 1.96
Tissue 0.89 1.59 2.18  1.11 1.80 3.10 4.64 4.96

Recovery 91.62 102.43 80.06 60.44 77.65 88.94 77.35 88.206

Following dermal application, TNT was absorbed by the four species
studied. Absorption was highest in rabbits followed by mice, rats, and dogs
(Table B). Most of the TNT absorbed was eliminated in urine. Radioactivity
was also recovered in the feces and Gl tracts indicating probable excretion
via bile. Total urinary and fecal excretion at 24 hr following dermal ap-
plication was less than after oral administration of the same dose. As with
the oral dosing, urine of dermally dosed rats and mice was bright red.
Residual radioactivity was higher in fat of all species following dermal
application than after oral dosing. Radioactivity was also highly concen-
trated in residual bile and liver after both dermal and oral exposure. In
rabbits and dogs, absorption and excretion of TNT appeared similar at both
dose levels studied (5 and 50 mg/kg) although in dogs, blood content (per-
cent of dose) was higher after the high dose of TNT.

TABLE B

RECOVERY OF RADIOACTIVITY (PERCENT OF DOSE) AT 24 HR
AFTER ORAL OR DERMAL TREATMENT WITH T#C-TNT

Rats Mice Rabbits Dogs
Oral  Dermal Oral  Dermal Oral Dermal Oral Dermal

Urine 59.54 17.35 59.05 22.68 68.07 52.85 70.50 11.73
Feces 10.72 1.32 24.07 14.17 5.45 7.80 9.00 1.71
GI Tract 20.24 3.11 10.19 3.61 19.74 5.76 14.63 1.68
Blood 0.25 0.23 0.17 0.17 0.40 0.26 1.11 0.26
Tissue 1.44  0.68  0.91  1.04 1.91  1.59  4.15  1.42

Recovery  92.19 22.76 94.39 41.69 95.57 68.26 99.39 16.81




Extensive absorption was demonstrated when a suspension of !4C-TNT
was instilled intratracheally into rats. Radioactivity apgeared in the blood
quickly and decreased slowly during a 4-hr period. Blood 4C levels were
higher and the urinary excretion levels were greater in these rats than in
rats treated orally under the same conditions (Table C). 1In bile duct-
cannulated rats, large amounts of radioactivity were excreted in the bile,
urine, and the GI tract. Urinary and biliary excretion rates were also
higher in these rats than in rats treated orally. Enterohepatic circulation
of TNT and its metabolites (excretion in bile followed by absorption and
reexcretion in urine or feces) seemed to occur. The urine of rats from both
routes of administration was bright red. At 4 hr, residual radioactivity
in most tissues was higher after intratracheal instillation than after oral
administration. After both routes of administration, fat contained the high-
est content of radioactivity, and 1un§ tissue had higher !4C concentrations
than did blood or liver. Levels of !%C in blood and tissues of female rats
were about two times higher than in the males.

TABLE C

RECOVERY OF RADIOACTIVITY (PERCENT OF DOSE) AT 4 HR AFTER
ORAL OR INTRATRACHEAL ADMINISTRATION OF *‘*C-TNT

Intact Rats Bile Duct~Cannulated Rats

Oral Intratracheal Oral Intratracheal
Male Female Male Female Male Female Male Female

Urine 14.63 10.01 19.32 13.23 10.73 8.42 17.50 12.68
Bile - - - - 11.57 9.67 19.75 14.51
GI Tract 73.70 79.02 18.24 12.06 68.29 64.22 1.79 2.92
Blood 1.34 2.78 2.24 4.29 1.34 2.78 2.24 4.29
Tissue 3.60 6.12 5.80 10.58 3.60 6.12 5.80 10.58

Recovery 93.27 97.93 45.60 40.16 95.53 91.21 47.06 44.98

Because of the presence of four fynctional groups on the TNT mole-
cule, a variety of metabolites resulting from oxidation, reduction, and con-
jugation could be formed. Simultaneous oxidation and reduction followed by
conjugation is also a possibility. Most TNT metabolic products in urine
and bile are highly polar with very low extractability in organic solvents
(ether and ethyl acetate). Mild acidification (dilute HCl) before ethyl
acetate extraction proved essential for increased recovery. A method was
developed for the fractionation of the radioactive urinary metabolites into
subgroups according to their solubilities in ether under different pH condi-
tions. Metabolites were separated by thin-layer chromatography (TLC). The
use of gas-liquid chromatography (GLC) and high performance liquid chroma-
tography (HPLC) was discontinued after it was apparent that neither tech-
nique offered added advantages in the separation of TNT metabolites. Ten-
tative identification of metabolites was carried out by comparing solubility
characteristics, reactions with specific spraying reagents, and Rf values
of the metabolites with those of standard reference compounds.




TNT was metabolized extensively in all species examined, whether
treatment was oral, dermal, or intratracheal. Large portions of the products
were conjugated with glucuronic acid, but no conjugation with sulfuric acid
was detected. Other conjugates or inorganic salts of TNT metabolites were
probably present. Most of the metabolic products were reduction derivatives,
including the 2- and 4-hydroxylamines, the 2- and 4-monoaminodinitro and
the 2,6~ and 4,6-diaminomononitro derivatives. The trinitrobenzyl alcohol
and the trinitrobenzoic acid seemed to be present, but confirmation was not
possible. The parent compound, TNT, was demonstrated in the urine of some
species in only minute quantities. The mild extraction procedures used mini-
mized the alterations of the hydroxylamines to the azoxytoluene, but some
of the latter was present, especially after fractionation of the urinary
products in the presence of NaOH. Other products of TNT metabolism remain
unidentified.

The metabolic profiles of urine from rats, mice, and dogs differed
only quantitatively. Urine of rats contained larger amounts of the 4,6-
diamine and, to a lesser extent, the 2,6-diamine and either or both of the
2- or 6-monoamines. The 2- and 4-hydroxylamines and some azoxytoluene
(probably formed during fractionation) were present in small quantities.
The presence of appreciable amounts of the trinitrobenzyl alcohol and tri-
nitrobenzoic acid was suggested by comparison with authentic samples.
Metabolic profiles of urine from male and female rats showed no significant
differences. The amounts of glucuronides in urine collected from bile duct-
cannulated rats were lower than those collected from noncannulated rats.
In addition, the 4-hr urine contained more of the polar metabolites and more
parent TNT.

Compared to rat urine, mouse urine contained smaller quantities
of the polar metabolites and the diamines and more of the monoamines and
hydroxylamines. Mouse urine also contained considerable amounts of the
trinitrobenzyl alcohol and trinitrobenzoic acid. The metabolic profiles of
dog urine contained appreciable amounts of diamines and monoamines and prob-
ably the trinitrobenzyl alcohol and the trinitrobenzoic acid. Only traces
of the 4-hydroxylamine, the 2-hydroxylamine, and some azoxytoluene (which
seemed to be formed during fractionation) were present. Rabbit urine showed
an unique profile which differed quantitatively, and probably qualitatively,
from that of rats, mice, and dogs. The presence of larger quantities of
monoamines and hydroxylamines was demonstrated. 1In addition, it contained
either or both of the diamines, trinitrobenzyl alcohol, and trinitrobenzoic
acid. TNT and the azoxytoluene were absent from fresh urine, but some of
the latter was formed during fractionation in the presence of NaOH.

Major quantitative differences were demonstrated in the urinary
metabolic profiles of orally versus intratracheally treated rats. On the
other hand, the differences between urine profiles obtained from orally and
dermally treated animals were minimal, although larger amounts of TNT were
eliminated after dermal application. The extractable radioactivity increased
considerably after P-glucuronidase hydrolysis of urine from different species
following different routes of administration. However, major changes in
the metabolic profiles were not apparent.

t
!




aina i

v

I. INTRODUCTION

Under Contract No. DAMD-17-76-C-6066, entitled "Evaluation of
Differences in Mammalian Metabolism of Trinitrotoluene (TNT) as a Function
of Route of Administration and Carcinogenic Testing," MRI conducted experi-
mental studies to achieve the following objectives:

1. Develop a suitable method for the generation of an aerosol of
TNT in sufficient concentrations for metabolic studies.

2. Determine the disposition (absorption, tissue distribution
and excretion) of TNT in four animal species (rat, mouse, rabbit, and dog)
after oral, dermal, and intratracheal administration.

3. Develop suitable methods for the characterization of the
metabolic products of TNT in the urine of these species.

The primary objective of these studies was to develop a data base
for selecting an appropriate animal model for subsequent chronic studies
and to determine whether oral administration could be used as an alternative
to other (e.g., dermal and inhalation) routes in any future carcinogenicity
studies.

The initial approach was to compare the absorption, distribution,
metabolism, and elimination of TNT in several species following oral and
inhalation exposures. Initial efforts were directed to procurement or syn-
thesis of some potential metabolites, development of methods to separate
and identify these metabolites, the conduct of oral dosing studies, and the
evaluation of methods to produce aerosols applicable for inhalation exposures.
Efforts to generate satisfactory TNT aerosols in concentrations which are
suitable for metabolic studies were not successful; and following discussions
with the project officer, intratracheal instillation to simulate inhalation
exposure was substituted. Dermal exposure studies were subsequently incorpor-
ated into the project. The research efforts thereafter were directed to
disposition and metabolic studies following oral, dermal, or intratracheal
administration ot TNT using rats, mice, rabbits, and dogs.
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I1. BACKGROUND

A. Production and Use

2,4,6-Trinitrotoluene (TNT) was first synthesized by Wilbrand in
1863, but it was not prepared on an industrial scale until 1891. A few years
later, it found wide application as an explosive for shells, bombs, and
grenades.! Millions of tons of TNT were produced during World Wars I and
II. In 1973, an estimated 200,000 tons were manufactured in the U.S. Army
ammunition plants.? TNT is the most widely used military explosive because
of its low melting point, comparative safety during manufacture, and stabijl-
ity during transporation and storage.3’* It is also used as an intermediate
in the synthesis of dyes and photographic chemicals.

B. Human Toxicity

The manufacture of TNT creates fumes of TNT and other decomposi-
tion products. Some workers exposed to TNT by breathing the fumes or by
skin contact have experienced harmful effects, including liver malfunction
and decreased ability of the bone marrow to produce blood cells. 8712 NT
also damages the heart,!3 blood vessels,!4 kidney,!®’'® and pancreas,!? and
probably causes cataracts.!8 23 Exposure to TNT decreases the oxygen-carrying
capability of the red blood cells due to formation of methemoglobinZ?% and
nitric oxide hemoglobin.2% Hemolytic anemia has been reported in TNT workers
deficient in glucose-6-phosphate dehydrogenase.26’27 Ppersons poisoned with
TNT have urine that is red but not bloody.2® Deaths have been mainly attrib-
uted to jaundice, aplastic anemia, or both.®’® To date, no carcinogenic
effect has been reported among munitions workers exposed to TNT.29
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During World War I, a large number of cases of toxic jaundice were
reported among TNT workers in the United States and Europe, many of which
ended in fatality. 30733 The implementation of strict hygiene practices dur-
ing World War Il resulted in a dramatic decrease in the number of fatalities.
Currently, the Occupational Safety and Health Administration limits expo-
sure to TNT to 1.5 mg/m?® in air (8-hr time-weighted average). To provide
greater protection to munition workers, the U.S. Army has lowered its ac-
ceptable TNT exposure levels to 0.5 mg/m3 over the same time period.

C. Animal Toxicity

Liver and blood diseases have appeared in experimental animals
exposed to TNT.34739 No pulmonary lesions or lung neoplastic effects have
been demonstrated in guinea pigs, rats, or mice exposed to TNT.2° However,
after 6 months of topical application of TNT to Wistar rats, bone marrow
cells exhibited chromatid changes, chromosomal breaks, and dislocations,
but no change in chromosomal numbers.?® Studies on TNT mutagenicity using
histidine-requiring strains of Salmonella typhimurium (Ames test system) )
have indicated that TNT is mutagenic. However, Lhe major microbial metab- I'
olites of TNT appear to be nonmutagenic.4!
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Experimental animals differ in susceptibility to TNT toxicity.
Cats are more sensitive than rats, rabbits, dogs, and monkeys. It has been 1
suggested that these differences are due, at least in part, to differences
in the fate of TNT in these species.?? It has also been shown that various
microorganisms biodegrade TNT; Escherichia coli can reduce the nitro groups
to the respective amines.43-45 Degradation of TNT by bacteria and sunlight
gives TNT wastewater a pink or red color.
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D. Absorption

TNT may enter the body through the gastrointestinal tract, the
skin, or the lungs.46748 It jis believed that the skin is the chief route
of absorption.4® Voegtlin et al.?7 have demonstrated that in humans, skin
4 absorption takes place readilg through the hands, neck, and face; oily skin

and sweat favors absorption.4® Although some experiments have demonstrated
that TNT is absorbed when introduced as dust in the lower air passages,
Putnam and Herman?® suggested that intoxication via the respiratory tract
rarely, if ever, occurs.

During exposure to TNT, the powder may be ingested by mouth and
gain access to the stomach. TNT workers have complained about a bitter
taste in their mouth. When two human subjects received daily doses of TNT
for four successive days, a portion of the TNT administered was recovered
from the urine in the form of the reduced metabolite, 2,6-dinitro-4-amino-
toluene.5? Experimentally, guinea pigs fed oral doses of TNT with milk
developed diarrhea, and poisoning symptoms were apparent for 3 to 14 days.

pade- ol
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TNT was absorbed through the skin of swine as indicated by the
presence of the reduced metabolite, 2,6-dinitro-4-aminotoluene in urine. 32
Also, Haythorn®3 reported that guinea pigs and rabbits rubbed repeatedly
with 10% TNT in lanolin showed liver lesions and a positive Webster's test
(a test introduced in 1916 by Webster which has been used to detect TNT
metabolites in human urine in cases of intoxication). However, when Haythorn
rubbed TNT powder on his arm for several consecutive days, he could not
demonstrate a positive Webster's test and did not feel any ill effects.®3
In another study, TNT was rubbed into the palms of two human subjects and
kept under rubber gloves for 8 hr.3%* Traces of the metabolite 2,6-dinitro-
4-aminotoluene were found in the urine collected during and after the expo-
sure to TNT.

Absorption through the respiratory system has also been examined
by Haythorn.53 When guinea pigs were exposed to fumes of volatilized TNT
for 30 days, no lesions ascribed to TNT were observed, but the animals died
from the heat used to volatilize TNT. In another series of experiments,

TNT powder was introduced into the lungs of experimental animals, but no
toxicity developed. This led Haythorn to conclude that the lung is unimpor-
tant as a route of intoxication from TNT. Later, however, Von Oettingen

et al., demonstrated that 75% of a TNT dose administered to dogs by insuf-
flation was absorbed from the respiratory tract.48




E. Retention and Excretion

Voegtlin et al. believed that TNT is retained in the body for a
considerable period of time, as indicated by the progressive anemia after
single doses of TNT and by the slow recovery of the animals.*” However,
when Von Oettingen and his co~-workers administered TNT to dogs by insuffla-
tion for a period of 17 weeks, significant amounts of TNT or its metabolite,
2,6-dinitro-4-aminotoluene, were not found in any organ or tissue examined
at the end of the study.® These authors concluded that TNT is not retained
to any considerable extent in these organs. However, conclusions from these
early studies regarding storage or excretion of TNT and its metabolites are
hampered by the insensitivity of the methods used to examine TNT or the re-
duced metabolites, aminotoluenes.

Earlier studies suggested that the urine was the main route of
excretion for TNT. 1In rats, 20% of a single oral dose of TNT was excreted
in the urine as diazotizable aromatic amino compounds.>5 Human volunteers
excreted an average of 40% of small oral doses of TNT as aromatic amino com-
pounds in the urine. In other experiments, humans receiving TNT excreted
about 3% of the ingested dose as 4-amino and 2,4-diamino products; concentra-
tion of these metabolites fell almost to zero within 24 hr after the last
dose.%% Although it was suggested that TNT was excreted in bile,*” Haythorn
could not obtain a positive Webster's test in the feces of animals given
TNT by any route except orally.53

F. Metabolism

Since the beginning of this century, extensive work_has been car-
ried out to isolate and identify TNT metabolites in animals®® 58 and
humans.®%’57 Qnly limited success has been achieved because of the diffi-
culties encountered during the isolation procedures. Low recovery was
encountered when urine samples were extracted with ether. Even after acid-
ification of urine, no more than 15% of the administered doses were recov-
ered in ether. The use of strong acid or base should be avoided since this
undoubtedly causes alterations of the metabolites during the extraction
process. 2,6,2' 6"'~Tetranitro-4,4'-azoxytoluene, which was reported as one
of the TNT metabolites in rabbit and human urine,®? was found later to be
an artifact that was formed from the 4-hydroxylamine und: . the conditions
of the isolation procedure. This azoxytoluene was shown to be absent from
freshly voided urine of rabbits given TNT.%®

TNT metabolism conceivably may involve alterations of the four
functional groups, the open positions on the benzene ring, or scission of
this ring. Ring cleavage rarely occurs and probably plays little, if any,
role in the metabolism of TNT. However, a variety of other metabolic prod-
ucts could be formed. These may result from oxidation of the methyl group
to alcohol, aldehyde, or acid; oxidation of the benzene nucleus to phenols;
reduction of one or more of the nitro groups to hydroxylamino or amino com-
pounds with the possibility of coupling of some of these metabolites; and
conjugation of one or more of the resulting products (alcohols, acids,
amines, hydroxylamines, etc.) to yield glucuronides, ethereal sulfates,
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substituted hippuric acid, or glutathione conjugates. Simultaneous oxidation
and reduction followed by conjugation is also a possibility. These hypothet-
ical pathways, which are shown in Figure 1, illustrate the complexity of

the metabolism of TNT. The problem of metabolite identification is compli-
cated by the similar solubility characteristics possessed by these compounds
of such closely related chemical structure.

Earlier studies have shown that the reduction products, 4-amino-
2,6-dinitrotoluene and 2,6,2',6'-tetranitro~4,4'-azoxytoluene, are excreted
in the urine of workers exposed to TNT.42’57 Reduction of a single nitro
group of TINT was also shown to occur in experimental animals leading to the
formation of 4-amino- and 6-amino-dinitrotoluenes.®® Channon et al.%® postu-
lated that the first step in the reduction of the nitro group is the produc-
tion of a hydroxylamine derivative. The 4-hydroxylamino-2,6-dinitrotoluene
was isolated as an aldoxime after reaction with benzaldehyde; the isomer
2-hydroxylamino-4,6-dinitrotoluene was not isolated, but the isolation of
the reduction product 2-amino-4,6-dinitrotoluene led to the conclusion that
the 2-hydroxylamine is a step in its formation.

The isolation of hydroxylamine is of interest since Wyon found
the hydroxylamine derivatives to be more toxic than the parent TNT.5° The
hydroxylamine is a powerful methemoglobin producer in vitro, while TNT it-
self is only a weak producer of methemoglobin.®® In addition, the forma-
tion of a hydroxylamine is implicated in the carcinogenicitg responses
induced by several carcinogenic amino and nitro compounds.®® Only 1% of
the TNT dose was accounted for as hydroxylamine.56 This, however, seems to
be less than the actual amount present because of the extreme ease of conver-
sion to the azoxy derivative.

Oxidation of the methyl group of TNT may result in the formation
of alcohol or acid. These oxidation processes are hypothetical and are based
on some indirect evidence obtained from the studies of Channon et al.®%®
Rabbits excreted some TNT metabolites as glucuronides, which were believed
to arise from oxidation products of TNT such as trinitrobenzyl alcohol.
However, the possibility of glucuronide conjugation with the amino or
hydroxylamino derivatives was not considered. The suggestion that nitro-
phenylenediamine is excreted in rat urine also indicates that this oxida-
tive pathway may be operative.®® The loss of the methyl group could prob-
ably occur by oxidation of TNT to the alcohol, then the acid, followed by
decarboxylation and reduction of the nitro group.®! Aminonitrocresol is
another oxidation product whose presence in rat urine was suggested. The
mechanism of its formation is not known.

Early studies have suggested that urine from TNT workers contained
the same metabolites reported in rabbit urine, namely 4-hydroxylamino-2,6-
dinitrotoluene, 4-amino-2,6-dinitrotoluene, and 2-amino-4,6-dinitrotoluene.
Rat urine contained, in addition to the monoamines, 2,4-diamino-6-nitrotoluene
and probably 5-nitrophenylenediamine.5% On the other hand, Snyder®® was
unable to demonstrate the presence of TNT, its oxidation products (alcohol,
aldehyde, or acid), or its reduction products (diamino- and triaminotoluenes)
in the urine of dogs which received TNT orally.

56




Glucuronide conjugation appears to play an important role in the
metabolism of TNT. Other conjugates and probably inorganic salts may also
be formed. Channon et al.%® found that, even after acidification of rabbit
urine, no more than 15% of the administered dose was excreted as compounds
soluble in ether. The ether extracts contained metabolites excreted in an
unconjugated form and possibly small amounts of acetylated amino derivatives.
The remainder of the doses administered were probably eliminated as conju-
gates, e.g., glucuronides and sulfates. The excretion of compounds in com-
bination with glucuronic acid was suggested based on an increase in glucuro-
nides in urine after TNT dosing.

In vitro experiments suggested that the liver is a major site for
TNT biotransformation.®? Studies using liver, muscle, and heart preparations

showed that TNT was reduced by liver homogenates to 4-amino-2,6-dinitrotoluene.

The rate of reduction was more rapid under anaerobic conditions. TNT metab-
olism occurred in a system containing reduced nicotinamide dinucleotide (NADH)
and a purified flavoprotein. It was also suggested that TNT was reduced to
hydroxylamines by xanthine oxidase.

10
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III. MATERIALS

A. Animals

The adult male and female animals used in these studies were ob-
tained from commercial suppliers. Swiss albino CD4® mice (20 to 30 g) and
Sprague-Dawley CD® rats (200 to 300 g) were purchased from Charles River
Breeding Laboratories (North Wilmington, Massachusetts). New Zealand rabbits
(3 to 4 kg) were purchased from Small Stock Industries (Pea Ridge, Arkansas).
Beagle dogs (8 to 14 kg) were purchased from Hazleton Research Animals
(Cumberland, Virginia). All animals were kept for at least 1 week prior to
dosing in temperature-controlled (74 * 2°F) and humidity-controlled (40 to
60%) rooms maintained on a 12-hr light and dark cycle. Diet consisted of
commercially available rodent, rabbit, and dog chow.

B. Chemicals

1. Test compound: Military grade 2,4,6-trinitrotoluene (TNT)
was supplied by Mr. Ralph Hauze of the Volunteer Army Ammunition Plant
(Chattanooga, Tennessee). Gas-liquid chromatography (GLC) analyses indi-
cated that the test compound contained 99.82% TNT and 0.18% 2,4-dinitro-
toluene (DNT).

Radiolabeled TNT-(ring-UL-14C) with specific activity of 19.76
pCi/mg was purchased from Pathfinder Laboratories (St. Louis, Missouri).
The radiochemical purity was found to be greater than 98% as determined by
thin-layer chromatography (TLC).

2. Reference standards: Reference standards of some potential
TNT metabolites were purchased from K& Laboratories (Plainview, New York),
synthesized in MRI laboratories, or obtained from Dr. N. E. Burlinson of
Naval Surface Weapons Center (NSWC, White Oak, Silver Spring, Maryland).
These standards are shown below.

The dinitrohydroxylaminotoluenes were prepared by reduction of
TNT with a mixture of ammonium hydroxide and hydrogen sulfide according to
the method of Elvove.®3® Examination of the product by TLC revealed a mix-
ture of two major products. Attempts to separate these products by gravity
column chromatography, using silica gel with various solvents, were unsuccess-
ful. The mixture was resolved by the use of high performance liquid chro-
matography (HPLC) on a Woelm silica gel column. Elution with 25% petroleum
ether in methylene chloride gave a yellow solid, m.p. 169-170°C. TLC on
silica gel G using chloroform as the developing solvent gave a single spot
with an R, of 0.7. Further elution with methylene chloride gave a second
solid, m.p. 148-149°C (R, = 0.5 in the same system). Spectral analysis of
the two products by nucléar magnetic resonance confirmed that both were
dinitrohydroxylaminotoluenes, but the location of the hydroxylamine group
in each was uncertain. TLC comparison with authentic samples of the two
hydroxylamines obtained from Dr. N. E. Burlinson of NSWC indicated that the
product with m.p. 148-149°C was 2,6~dinitro-4-hydroxylaminotoluene and the
compound with m.p. 169-170°C was 2,4~-dinitro-6-hydroxylaminotoluene.

11
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Attempts to prepare 2,4,6-trinitrobenzyl alcohol by reducing the
corresponding acid with boranemethyl sulfide gave a mixture of four products.
Therefore, a modification of a procedure by Ganguly®* was used. It involved
treatment of TNT with sodium hypobromite to give the trinitrobenzyl bromide,
followed by hydrolysis to the alcohol. Infrared and TLC analyses indicated
that the alcohol was identical to a reference sample of 2,4,6-trinitrobenzyl
alcohol obtained from NSWC.

Attempts to synthesize 4-amino-2,6-dinitrobenzyl alcohol by selec-
tively reducing the 4-nitro group of the 2,4,6-trinitrobenzyl alcohol usirg
ammonium hydroxide-hydrogen sulfide resulted in a mixture of products; at-
tempts to purify this mixture were unsuccessful. In another experiment,
the alcohol was reduced with hydrogen sulfide in dioxane.®5 This also pro-
duced a mixture of three products which proved difficult to purify.




1v. AEROSOL PRODUCTION

A. Particle Size Reduction

1. Ball milling: The first approach to reducing TNT to "respir-
able" size particles -ras to utilize conventional ball milling techniques.
Approximately 200 g of military grade TNT was placed in a ball mill jar
with 28 to 32 porcelain balls. The TNT was milled for varying lengths of
time up to 2 hr, and samples were removed at different intervals for micro-
scopic determination of particle size. The minimum particle size range
achieved was 20 to 28 pm after 30 min of ball milling. Ball milling for
longer periods of time did not result in a further reduction in particle
size. After ball milling, the TNT had a tendency to clump together in the
jar and adhere to the sides of the mill jar.

2. Nebulization of TNT: Nebulization of TNT from a TNT-acetone
solution was attempted to produce respirable size TNT particles. This
method utilized the FK-8 nebulizer gun developed at Edgewood Arsenal. The
FK-8 gun is designed to produce an aerosol at the rate of 2 ml/30 sec or
240 ml/hr with a particle size of 1 to 2 um. For the TNT experiments, nitro-
gen at a pressure of 60 to 70 psi was used to produce the TNT particles from
a TNT-acetone solution. For these studies, the aerosol from the FK-8 gun
was directed into a 5-gal. widemouthed glass jar.

Using the FK-8 nebulizer gun, it was possible to produce TNT par-
ticles in the 1~ to 2-pm size range as determined from microscopic examina-
tion. However, the TNT particles produced had the tendency to adhere to
the sides of the glass container. In addition, it appeared that the sepa-
ration of the TNT particles from the acetone would pose a significant prob-
lem in producing an aerosol suitable for the exposure of animals.

3. Aspirator method: A TNT-acetone solution was dispersed through
a cold water aspirator vortex. The TNT particles were precipitated in the
water and filtered. The filtered particles were then washed with 95% ethanol
followed by an ether wash to obtain dry particles. The dry TNT particles
were then sized by light microscopy and were found primarily to be greater
than 20 pm in size. Therefore, the aspirator method was not suitable for
producing TNT particles of respirable size.

4. Ball milling in a cold atmosphere: As discussed above, con-
ventional ball milling techniques produced TNT particles in the 20~ to 28-um
size range. 1t was felt that the softness of TNT (a hardness of 1.4 on the
Mohs scale) might have contributed substantially to the failure to produce
smaller particles by ball milling. By hardening the TNT particles, it was
anticipated that ball milling might result in a further reduction in TNT
particles. To harden the TNT particles, ball milling in a cold atmosphere
was attempted.

The initial approach to producing a cold atmosphere was to add
dry ice to the ball mill jar. Although the addition of dry ice in the TNT
reduced the temperature of the jar initially, the ball milling procedure
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quickly dissipated the dry ice and the jar rapidly returned to ambient tem-
perature. In addition, adding the dry ice to the jar resulted in a problem
with moisture collection which in turn appeared to aggravate the clumping |
problem. The particle size range produced by this method was essentially
the same as that obtained with conventional ball milling, 20 to 28 pm.

A second approach involved adding liquid nitrogen to the TNT.
Upon addition of the liquid nitrogen to the mill jar, the TNT powder present
froze into a solid sheet. After 20 min of ball milling, the particles ex- g
amined microscopically were greater than 15 pm in size. As with the dry
ice method, the liquid nitrogen quickly dissipated, resulting in a rapid
return to ambient temperture.

To keep the ball mill jar at a reduced temperature throughout ball
milling, the jar was immersed in a dry ice-acetone bath. Using this approach,
it was possible to maintain the ball mill jar at a reduced temperature ¢
throughout the milling procedure. After ball milling for 1 hr in the dry
ice-acetone bath, the particles obtained were greater than 10 pm in size.
Ball milling in the dry ice-acetone bath for additional lengths of time did
not further reduce the TNT particle size.

5. Jet pulverizer system: The jet pulverizer system (Jet Pulver-
izer Company, Palmyra, New Jersey) was attempted to reduce TNT to the 1-pm
particle size. The jet pulverizer is a fluid energy mill in which the fluid
energy (in this case nitrogen gas) is admitted in fine, high velocity streams
around the periphery of a grinding and classifying chamber. The high order
of turbulence created causes the particles to grind upon themselves and be
ruptured, forming smaller particles.

After determining that substances of the softness of TNT could be
ground successfully with the jet pulverizer system, experiments were under-
taken to reduce the TNT to the desired particle size. The TNT was fed to
the pulverizer using a vibrating trough which in turn was fed by a vibrating
feed hopper in order to maintain a constant feed of material to the pul-
verizer.

It was found that TNT particles 1 to 3 pm in size could be produced
using the jet pulverizer. Microscopic examination of these particles showed
the particles to be spherical and 1 to 3 pm in diameter. The particles
existed as both single particles and agglomerates of the 1- to 3-um particles.
After setting for a number of days, the TNT particles again displayed the
terlency to clump together, although the individual particles remained 1 to
3 pm in size. Therefore, it appears the jet pulverizer is suitable for re-
ducing TNT to a 1- to 3-um particle size.

B. Aerosol Generation

1. Generation from jet pulverizer-produced particles: After ob-
taining respirable (1 to 3 pm) TNT particles with the jet pulverizer, at-
tempts were made to produce a suitable aerosol for animal studies. Pilot
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studies of aerosol generation centered on two methods. The first method
involved the nebulizing of TNT suspensions. The TNT was suspended in either
Tween-80 or propylene glycol. For these pilot studies, a 5-gal. widemouthed
glass jar was used as the chamber in which to produce the aerosol. While
the nebulization of TNT from the above suspensions will produce an aerosol
cloud of TNT particles in the 1- to 3-pm range, several problems are evident.
It appears that the concentrations needed to conduct the animal inhalation
studies are so high that the TNT particles coalesce into larger particles
and thus will not remain in airborne suspensions. Also, the TNT particles
have a tendency to adhere to the surfaces of the glass jar. The net result
of these problems is to greatly reduce the inhalable concentration of TNT
within the chamber.

The second method of generation involved the dispersion of TNT
using an air jet. As with the nebulization method, the problems of coales-
cence and adherence to the glass surfaces occurred. It would appear that
the physicochemical properties of TNT may be at least a part of the problem
because using the same method as described above, it is possible to produce
an aerosol of talc which will remain in airborne suspension and will not
adhere to surfaces in the manner observed with TNT.

2. Aerosolization by heating of TNT: TNT powder (20 to 28 pm in
size) contained in a glass petri dish was placed on an aluminum heating
plate warmed by a 175-W heater. The temperature of the heater was con-
trolled by a thermocouple connected to a temperature controller. A second
thermocouple connected to a Pyrotest meter was placed in the petri dish to
allow for direct temperature readings of the melted TNT liquid.

The experiments were carried out in a 0.5 m3 stainless steel ex-
posure chamber. The heating device was placed in the bottom of the chamber,
and the airflow entered the chamber at a point below the heating device.

The airflow (50 liters/min) was controlled by a rotameter-type flowmeter.
Samples for analysis of TNT concentration in the chamber were drawn through
a Millipore filter (0.8-pm pores) by a vacuum pump connected to a flowmeter
to control the volume of the air sample withdrawn from the chamber. The
TNT was eluted from the filters with toluene and analyzed by gas chromatog-
raphy. Samples were collected with an impaction device and examined by
light microscopy to determine particle size.

Initial experiments confirmed that a TNT aerosol could be produced
by heating the TNT to approximately 200°C. However, the actual chamber con-
centrations measured were only 10 to 20% of the calculated concentration,
which was based on chamber airflow and the amount of TNT consumed during
the experiments. The particle size of the TNT obtained by this method was
principally in the 3- to 8-pm size range.

In an effort to determine the reason for the discrepancy between
actual and calculated chamber concentrations, several experiments were con-
ducted. To ensure that the chamber airflow was correct, the flowmeter was
recalibrated using an Autotronics 100-SSX airflow transducer. This showed
the flowmeter calibration to be correct; therefore, the airflow was not the




source of discrepancy in concentrations. Other possibilities considered
included the possible generation of TNT vapor or TNT particles of smaller
size that would not be captured on the Millipore filter sampling system.

To test these possibilities, the chamber sampling was performed by passing
chamber air samples through a vessel containing toluene to capture any TNT
vapor or very small TNT particles. The concentrations obtained by this
method were the same as those using the Millipore filter system. This sug-
gests that TNT vapor or small TNT particles could not account for the dis-
crepancy in concentrations.

As with the experiments using particles obtained with the jet
pulverizer, there was a problem with TNT adhering to the walls of the ex-
posure chamber. Also, after each experiment with the heating method, de-
posits of TNT dust were found in the bottom cone of the exposure chamber.
In retrospect, it appears that the TNT produced by the heating method was
of sufficiently high concentration to result in coalescence of particles to
form larger particles which settled to the bottom of the chamber, resulting
in reduced concentrations of TNT in the chamber environment. The presence
of TNT particles primarily in the 3- to 8-pm range might be a further indi-
cation of coalescence. Earlier small-scale studies of the heating method
had produced particles in the 1-pym size range.

C. Discussion

It appears that methods are available which can produce 1- to 3-um
TNT particles and generate TINT aerosol. However, the problem in the present
study appears to be the necessity for producing extremely high concentrations
of TNT which are suitable for metabolic studies. We have estimated that
TNT concentrations of 1 to 2 g/m3 would be needed to produce levels of TNT
in the experimental animals that could be detected by available analytical
methods. Production of TNT concentrations of this high magnitude was not
possible using the methods described herein.

An alternative approach was the study of TNT disposition and metab-
olism after direct instillation into the trachea. This method has been used
successfully by different investigators to study the toxicity and metabolism
of various environmental chemicals, especially polycyclic aromatic hydrocar-
bons.%6 68 While this method is not an inhalation exposure in the strictest
sense, it does allow for the absorption of TNT via the lung. In this way,
the metabolism of the TNT can be studied under conditions in which the TNT
passes through the lung prior to entry into the bloodstream. Therefore, it
would appear that a valid comparison or at least approximation of TNT metab-
olism by oral and pulmonary absorption could be made.
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V. DISPOSITION STUDIES

A. Methods

1. Oral administration: Four rats, seven or eight mice, and three
rabbits and dogs of both sexes were used in these studies. The animals were
fasted overnight before receiving single oral doses of !4C-TNT. Rats and
mice received '4C-TNT doses of 100 mg/kg dissolved in 10 ml/kg (rats) or 25
ml/kg (mice) of oil. Rabbits and dogs received #C-TNT doses of 5 mg/kg
body weight dissolved in 1 ml/kg oil. The dosing solutions were prepared
by dissolving the appropriate amounts of nonlabeled and !%C-labeled TNT in
peanut oil. A fresh dosing solution was prepared for each experiment to
avoid possible decomposition. When not in use, the dose was stored refrig-
erated at 4°C. Aliquots of each solution were counted to determine the
amounts of radioactivity. All dosing solutions contained = 25 pCi of the
labeled compound per kilogram body weight.

After dosing, the animals were placed in individual stainless
steel metabolism cages for the separate collection of urine and feces and
were given food and water ad libitum. After 24 hr, the animals were anes-
thetized with ether (rats and mice) or sodium pentobarbital (40 mg/kg, i.p.
for rabbits; and 30 mg/kg, i.v. for dogs). Blood was collected, and the
following tissues and organs were removed, weighed, and analyzed for radio-
activity:

Liver Brain

Kidneys Skeletal muscle

Lungs Fat (retroperitoneal)
Spleen GI tract plus contents

2. Dermal application: The fur on the back of the test animals
was removed with an electric clipper. The day following clipping, the 1%C-
TNT solution was spread over the depilated areas (2 to 4 cm? in mice, 8 to
10 cm? in rats, 150 to 200 cm? in rabbits, and 200 to 300 cm? in dogs).
The doses applied were 50 mg/kg of TNT containing = 25 pCi/kg of !4C-TNT in
2 ml/kg of peanut oil for rats; and in 5 ml/kg for mice. Rabbits and dogs
were treated with either 5 or 50 mg/kg of TNT containing = 25 uCi/kg of !4C-
INT in 0.5 ml/kg of peanut oil. Concurrent experiments were performed in
animals treated orally with the same dose of !4C-TNT and housed under the
same conditions. Before being placed in metabolism cages, a plastic collar
was placed around the neck of each mouse, rabbit, and dog to prevent them
from grooming their fur. After dosing, rats were placed in individual re-
strainers, mice in small glass metabolic cages, and rabbits and dogs in steel
metabolic cages. Urine and feces were collected separately for 24 hr. Blood
samples were obtained from the tail veins of rats at 4, 8, and 24 hr after
dosing. After 24 hr, the animals were anesthetized with ether (rats and mice)
or with sodium pentobarbital (rabbits and dogs). Blood samples were collected,
and the animals were killed for tissue sampling as described for the oral
studies. Skin including the site of application was not retained for analysis.
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The dermal and oral studies were performed with three (oral) and
six (dermal) rats of both sexes, eight (oral) and seven (dermal) male mice,
three (oral) and four (dermal) male rabbits, three (oral) and three (dermal)
male dogs. In addition, limited studies were performed using four male rab-
bits (two oral and two dermal) and two male dogs (one oral and one dermal)
which were treated with higher (50 mg/kg) doses of 14C-TNT.
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3. Intratracheal instillation: Rats were anesthetized with so-
dium pentobarbital (45 mg/kg, i.p.), then tracheotomized with polyethylene
tubing (PE-210). The femoral artery was caunulated with PE-50 tubing for
collection of blood samples.®® After the rats were allowed a 10- to 15-min 1
recovery period, 50 mg/kg of TNT containing = 25 uCi/kg of '%C-TNT was admin-
istered either orally or intratracheally. The TNT with particle size of 1
to 3 um was suspended in a volume of 0.5 ml/kg of methylcellulose. Blood
samples (0.2 to 0.3 ml) were collected for subsequent analysis. At the end
of 4 hr, the rats were sacrificed, and tissues and bladder urine were col-
lected for radioactivity analysis (see oral administration).
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Since a major portion of the intratracheally administered TNT dose
was recovered in the GI tract, some experiments were performed in rats which
had the common bile duct cannulated with PE-10 tubing.®® Bile was collected
at different time periods after dosing and sampled for analysis. Blood sam-
ples were also collected, and the rats were sacrificed at 4 hr for tissue
sampling.

4, Sample preparation and analyses: Feces and GI tract plus con-
tents were weighed and homogenized separately in 10 volumes of ethanol:water
(20:80) in a Wering blender. Duplicate aliquots of the homogenates (500 pl),
whole blood (100 pl), and tissues (50 to 120 mg) were used for analysis.
These samples were processed by heating in a shaking water bath at 70°C for
30 min with 0.2 ml of 70% perchloric acid and 0.4 ml of 30% hydrogen peroxide,
then cooled and mixed with scintillation cocktail. (Preliminary studies
indicated good recoveries when this technique was used for processing tissues
and excreta.)?°'7! Volumes of urine and cage rinse were measured, and ali-
quots (100 pl) were mixed with scintillation cocktail. Samples were ana-
lyzed in duplicate whenever possible. Phase Counting Solution (PCS, Amersham
Corporation, Arlington Heights, Illinois) was used as the scintillation cock-
tail.

minimum of 24 hr before counting in a liquid scintillation counter (Packard
Tricarb Model 3375). Correction for background was carried out automatically
on the counter. Background determinations were obtained by averaging the
natural counts of several tissue homogenates from nontreated animals. The
counting efficiency was determined using the automatic external standard
(AES) method. An AES versus efficiency curve was prepared by processing a
quench curve set through the counter under the conditions used throughout

the experiment. Assays not within * 10% of the mean of the duplicates were
reassayed in duplicate except when the sample was not available or when i
radioactivity counts were low and nonsignificant, i.e., less than two times j
the background.

5. Radioactivity measurements: The samples were cooled for a '
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6. Data processing and analysis: Carbon-14 contents in blood

and tissues were presented in terms of microgram equivalents per milliliter
(blood and bile) or gram (tissues) and percentage of the dose administered
to each animal. Microgram equivalents per milliliter of blood and bile were
also presented in graphic form. The means * standard errors were calculated
for each test group with a programmable (Monroe) calculator. The signifi-
cance of the data was determined by the two-tailed Student's t test. Sig-
nificant differences were indicated when p < 0.05.

B. Results

1. Oral studies: The disposition of orally administered '4C-TNT
was studied in male and female rats, mice, rabbits, and dogs. No attempt
was made to examine the radioactivity in the expired air since earlier
studies performed at MRI* have demonstrated that only a negligible amount
(0.1%) of the administered ring-1%C-labeled TNT dose was eliminated by this
route.

a. Rats: Recovery of radioactivity in tissues and excreta
of rats is summarized in Table 1. At the end of 24 hr, a total of 52.7% of
the administered dose was recovered in the urine, 8.1% in the feces, and
29.8% remained in the GI tract of male rats. Blood, liver, kidney, and
spleen demonstrated high concentrations of radioactivity. The distribution
and excretion of TNT and its metabolites in female rats were similar to that
in male rats. During the same period the female rats excreted 64.6% of the
dose in the urine and 2.1% in the feces while 33.9% remained in the GI tract.
Urine of both males and females was bright red.

b. Mice: Table 2 summarizes the tissue distribution and
excretion of radioactivity in mice treated orally with '4C-INT. 1In 24 hr,
male mice excreted 41.9% of the administered dose in the urine and 22.0% in
the feces; 13.5% remained in the GI tract. The females eliminated 42.9% in
the urine and 9.0% in the feces; 7.4% was recovered in the GI tract. Tis-
sues of female mice demonstrated lower radioactivity than those of males.
This difference, which was statistically significant only in blood, liver,
and kidney, is probably due to the low recovery in the females. Urine of
mice had a bright red color similar to that of rats.

c. Rabbits: The rabbits excreted most of the administered
radioactivity in the urine (66.3% of the dose in males and 78.9% in females).

* Lee, C. C., J. V. Dilley, J. R. Hodgson, D. 0. Helton, W. J. Wiegand,

D. N. Roberts, B. S. Andersen, L. M. Halfpap, L. D. Kurtz, and N. West.
Mammalian toxicity of munition compounds: Phase 1. Acute oral toxicity,
primary skin and eye irritation, dermal sensitization, and disposition
and metabolism. United States Army Medical Research and Development
Command, Midwest Research Institute Report No. 1, NTIS No. AD-BO11,

150 (1975).




Feces contained 1.8% in both males and females. Recoveries in the GI tract
averaged 7.5% in males and 4.7% in females (Table 3). Most tissues contained
only small amounts of radioactivity. Liver, kidneys, and especially lungs
had higher !'%C levels than did blood; lungs contained 9 times (males) or 14
times (females) the levels in blood. Rabbit urine did not contain the red
pigment which was characteristic of the urine of rats and mice.

d. Dogs: Table 4 summarizes the tissue distribution and
excretion of radiocactivity in dogs after oral administration of !4C-TNT.
Inn s, 55.9% of the dose was excreted in the urine, 5.4% was recovered
in the feces, and 10.0% in the GI tract. Females eliminated 60.2% of the
dose in the urine and 16.8% in the feces while 4.4% remained in the GI tract.
Expressed as percentages of the administered doses, dogs contained higher
residual radioactivity than did rats, rabbits, or mice. Similar to rabbit
urine, dog urine did not contain a red pigment. ‘

A comparison of the tissue-to-blood concentration ratios in
rats, mice, rabbits, and dogs at 24 hr after oral dosing with !4C-TNT is
shown in Table 5. High tissue-to-blood ratios were noted in liver (four
species) and occasionally in kidneys and lungs (mice and rabbits). Rabbit
lungs contained 9 times (males) or 14 times (females) higher 1%C levels than
did blood. Low ratios (less than 1) were generally noted in brain and muscle
and occasionally in lungs (rats).

2. Dermal studies: The absorption, tissue distribution, and
elimination of I*C-TNT was studied in male and female rats, male mice, male
rabbits, and male dogs after dermal application. Concurrent experiments
were performed in animals treated orally with the same dose of 14C-TNT and
housed under the same conditions used for the dermal application experiments.
No attempt was made to measure the radioactivity on the site of dermal appli-
cation.

a. Rats: Both male and female rats absorbed TNT after der-
mal application. Radioactivity in the blood increased with time following
dermal application and continued to increase until at least 24 hr after dos-
ing. After oral administration, on the other hand, the highest radioactivity
in the blood was seen at 8 hr (Table 6). After both treatments, the urine
of rats was red.

At the end of 24 hr, the distribution of radioactivity in
blood, lung, spleen, brain, and muscle was comparable after both oral and
dermal administration of 14C-TNT to male rats (Table 7). However, the fat
contained a higher concentration of radioactive TNT after dermal application,
and the liver and kidney contained higher concentrations of radiocactivity
after oral dosing. Most of the absorbed radioactivity was excreted in the
urine, averaging 17.4% of the administered dose after dermal application
and 59.5% after oral administration. Radioactivity was also recovered in
the feces and GI tract, averaging 1.3 and 3.1%, respectively, after dermal
application; and 10.7 and 20.2%, respectively, after oral treatment.
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In female rats, the distribution of radioactivity was similar
to that in male rats (Table 8). At the end of 24 hr, the distribution of




radioactivity in blood and most tissues was comparable after oral and dermal
administration. Fat contained greater levels of radioactivity after dermal
application, and liver contained more radioactivity after oral dosing. These
differences, however, were not significant. At the end of 24 hr, a total

of 14.6, 2.5, and 6.4% of the dermally applied radioactivity was recovered

in the urine, feces, and GI tract, respectively. After oral administration,
recoveries from urine and GI tract were significantly greater, averaging

42.5 and 35.3%, respectively, of the administered dose; in the feces, recov-
ery was 2.1% after oral administration.

b. Mice: After dermal application of 4C-TNT to male mice,
absorption occurred readily. At the end of 24 hr, 22.7, 14.2, and 3.6% of
the administered dose was recovered in the urine, feces, and the GI tract,
respectively (Table 9). After oral dosing, the recovered radioactivity aver-
aged 59.1, 24.1, and 10.2%, respectively; these recoveries were significantly
larger than those after dermal application. Radioactivity remaining in most
tissues was comparable after both routes of administration. As in rats,
14C content in fat was higher after dermal application, whereas the radio-
activity in liver was higher after oral dosing. After both routes of admin-
istration, the urine had the same red color that was observed in urine of
TNT-treated rats.

c. Rabbits: A dose of 5 mg/kg of !4C-TNT was administered
to groups of male rabbits dermally or orally. This dose was the same as
was used in the oral studies performed earlier. However, the volume of
vehicle (peanut o0il) was reduced to 0.5 ml/kg. After dermal application,
the major portion of the absorbed radioactivity was eliminated in the urine,
averaging 52.9% of the dose (Table 10). In addition, 7.8% of the dose was
recovered in the feces and 5.8% in the GI tract. After oral dosing, recov-
eries in the urine, feces, and GI tract averaged 68.1, 5.4, and 19.7%, re-
spectively. Radioactivity in blood and residual bile was higher after oral
administration, whereas radioactivity in kidney, lung, brain, and fat was
higher after dermal application.

An additional study was conducted in groups of male rabbits
treated dermally or orally with a 50 mg/kg dose of !%C-TNT. This study was
performed in order to (a) acquire larger amounts of TNT metabolites in the
urine for TLC analysis; (b) compare the profiles of metabolites in different
species after administration of the same dose of !4C-TNT; and (c) examine
the effect of increasing dose on the disposition and metabolism of TNT.
Apparently the high dose, 50 mg/kg, did not alter the absorptionm, distribu-
tion, and excretion of TNT when compared with the low dose, 5 mg/kg (Table
11). However, the number of rabbits used (two per treatment) was too small
to make a statistical comparison between the different dose levels or treat-
ments. The red pigment excreted in the urine of rats and mice treated with
a 50 mg/kg dose of TNT was not found in the urine of rabbits treated with
the same dose, although it was reported earlier®® that a red pigment was
excreted in the urine of rabbits treated with higher and repetitive doses
of TNT.

d. Dogs: A dose of 5 mg/kg of !'4C-TNT was administered to
male dogs orally or applied dermally. The absorption of TNT after dermal




application was significantly lower than in rabbits and mice and slightly
lower than in rats. At the end of 24 hr, 11.7% of the dose was recovered
in the urine, 1.7% in the feces, and 1.7% in the GI tract (Table 12). After H
oral administration, 70.5% of the dose was excreted in the urine and 9.0%
in the feces while 14.6% remained in the GI tract. Radioactivity in blood,
liver, kidney, spleen, muscle, and residual bile was higher after oral ad-
ministration, whereas radioactivity in fat was higher after dermal appli-
cation.

To obtain preliminary information on the effect of dose on
TNT absorption and elimination in dogs, !4C-TNT was administered orally and
dermally at a dose of 50 mg/kg. One animal was dosed by each route. Absorp-
tion and excretion of TNT appeared similar in both dose levels studied (5
and 50 mg/kg), although blood content (percent of dose) was higher after
the high dose of TNT (Table 13).
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After administration of !4C-TNT to dogs by both routes, radio-
activity was concentrated in the residual bile and liver (Table 14). Radio-
activity levels were also high in the residual bile and liver of rabbits;
levels in bile were considerably higher than in the blood. The concentra-
tion ratios (bile/liver and bile/blood) of radioactivity were higher for
dogs than for rabbits (Table 14).

The tissue-to-blood concentration ratios at 24 hr after oral
or dermal dosing of 4C-TNT are shown in Table 15. Liver, kidney, lung,
. and occasionally spleen showed ratios higher than 1.0, while brain and mus-
cles demonstrated ratios lower than 1.0. The ratios in fat differed after
both routes of administration and were lower than 1.0 after oral adminis-
tration and higher than 1.0 after dermal treatment.

3. Intratracheal studies: As an alternative approach to the ex-
posure of rats to TNT by inhalation, studies were performed in which 14C-TNT
was instilled directly into the trachea of rats. A suspension of !%C-TNT
was delivered through a cannula placed surgically into the trachea in order
to ensure that the precise dose was administered. Attempts to let the anes-
thetized rats recover failed. Therefore, subsequent experiments were per-
formed under pentobarbital anesthesia. Although it was appropriate to ad-
minister the 100 mg/kg dose of !4C-TNT used in the oral experiments described
earlier, limitations on the quantities of powder and vehicle instilled into
the trachea necessitated reducing the dose to 50 mg/kg and the volume of
the vehicle to 0.5 ml/kg. Initially, 0.2% solution of Tween 80 was used to
suspend 14C-TNT, but it was found that the use of a solution of 0.5% methyl-
cellulose was satisfactory. Concurrent experiments were performed in rats
treated orally with the same dose of #C-TNT under the same experimental
3 conditions.

Preliminary experiments performed in rats dosed intratracheally
indicated a fast rate of absorption of TNT from the trachea and disappearance
of TNT from blood. Therefore, the experiments were terminated 4 hr after
dosing. Since the GI tracts of the intratracheally treated rats contained
4 considerable amounts of radioactivity, some experiments were performed in
which the bile ducts were cannulated for collection of bile. The survival
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rate during the intratracheal instillation of TNT was fair; more than 80%
of the treated rats survived the experiment. Some of the surviving rats
had slight difficulty in breathing for about 10 min after dosing.

After oral administration of 'MC-TNT, radioactivity appeared in
the blood of male rats within 15 min (Figure 2). The radioactivity in blood
continued to increase for 60 min and maintained a constant level thereafter
during the 4-hr experiment. After intratracheal instillation, absorption
was faster, greater, and more uniform with less individual variation than
was noted after oral administration. Orally treated male rats excreted
10.7% of the administered dose in the urine and 11.6% in the bile from bile
duct-cannulated rats (Table 16). The amounts excreted in the urine and bile
were higher after intratracheal instillation, averaging 17.5 and 19.8% of
the dose, respectively. As shown in Figure 3, biliary excretion reached a
peak 30 min after oral administration and remained constant thereafter.
After intratracheal instillation, biliary excretion quickly reached a peak
at 30 min and decreased gradually thereafter. Cumulative excretion of radio-
activity in bile is shown in Figure 4. Urinary and biliary excretions were
generally lower in female rats. Excretion of radioactivity in urine and
bile averaged 8.4 and 9.7% of the administered dose, respectively, after
oral administration; and 12.7 and 14.5%, respectively, after intratracheal
instillation (Table 17). 1In rats without biliary cannula, excretion in the
urine was higher (Tables 16 and 17). In all cases, urine was red and bile
was dark orange. ‘

High concentrations of radioactivity were found in tissues, espe-
cially in the blood, liver, kidney, lung, fat, and GI tract (Tables 16 and
17). 1In general, radioactivity in most tissues was higher after intratra- .
cheal instillation than after oral administration. Levels of !%C in blood
and tissues of female rats were about two times higher than in the males.
Radioactivity was concentrated in the bile; bile-to-liver and bile-to-blcod
concentration ratios were high after both routes of administration (Table
18).

A comparison of the tissue-to-blood concentration ratios at 4 hr
after oral or intratracheal administration of !?C~TNT is shown in Table 19.
Fat-to-blood ratios were high (3.2-5.3) in males and females after both
routes of administration. The lungs of male rats also showed high ratios
after oral and intratracheal dosing. The ratios in liver were about 1.0 in
males and less than 1.0 in females. Ratios less than 1.0 were demonstrated
in spleen, brain, and muscle of all treatment groups.

C. Discussion

There are three possible routes for TNT to enter the body: inges-
tion, absorption through the skin or via the lung, or any combination of
these, depending on the type of exposure involved. Earlier studies have
suggested that the skin is the chief avenue of absorption.%® Voegtlin et
al.%7 have demonstrated that in humans, skin absorption takes place readily
through the hands, neck, and face; oily skin and sweat favor absorption.
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Although some experiments have demonstrated that TNT is absorbed when intro-
duced as dust in the lower air passages, Puntam and Herman%® suggested that
intoxication via the respiratory tract rarely, if ever, occurs.

1. Oral absorption: During exposure to TNT, the powder may be
ingested by mouth and gain access to the stomach. TNT workers have com-
plained about a bitter taste in their mouth. When two human subjects re-
ceived daily doses of 1 mg/kg of TNT for four successive days, 3% of the
total amount of TNT administered was recovered from the urine in the form
of 2,6-dinitro-4-aminotoluene.®® Experimentally, guinea pigs fed oral doses
of INT with milk developed diarrhea, and poisoning symptoms were apparent
for 3 to 14 days.5!

The present study demonstrates that TNT is readily absorbed after
oral administration to rats, mice, rabbits, and dogs. It appears that the
rabbits and dogs absorb more TNT than do rats and mice. However, the extent
of absorption can be only approximated from our recovery data since the ex-
tent of biliary excretion and enterohepatic circulation was not studied.
Radioactivity recovered in the GI tract represents a balance between absorp-
tion, biliary excretion, and intestinal reabsorption.

2. Dermal absorption: TNT was reported to be absorbed through
the intact skin of swine as indicated by the presence of 2,6-dinitro-4-
aminotoluene in urine.%2 Also, Haythorn reported that guinea pigs and rab-
bits rubbed repeatedly with 10% TNT in lanolin showed a positive Webster's
test (a test introduced in 1916 by Webster which has been used to detect
TNT in human urine in cases of intoxication) and liver lesions.®3 However,
when Haythorn rubbed TNT powder on his arm for several consecutive days, he
could not demonstrate a positive Webster's test and did not feel any ill
effects.®® 1In another study,5% powdered TNT was rubbed into the palms of
two human subjects and kept under rubber gloves for 8 hr; traces of the
metabolite 2,6-dinitro-4-aminotoluene were found in the urine collected
during the exposure and for 15 hr thereafter.

The dermal experiments performed in the present study confirm the
potential absorption of TNT through the skin. TNT was most readily absorbed
by rabbits, followed by mice, rats, and finally dogs. The majority of the
administered dose was recovered in urine, feces, and GI tracts. In all
species, the total elimination of the administered radioactivity was lower
following dermal application than after oral treatment.

3. Pulmonary absorption: Absorption through the respiratory
system has been previously examined by Haythorn.%3 When guinea pigs were
exposed to fumes of volatilized TNT for 3 hr/day for 30 days, no lesions
ascribed to TNT were observed, but the animals died from the heat used to
volatilize TNT. In another series of experiments, TNT powder was introduced
into the lungs of experimental animals, but no toxicity developed. This
led Haythorn to conclude that the lung is unimportant as a route of intoxi-
cation from TNT. Later, however, Von Oettingen and his colleagues adminis-
tered TNT to dogs by insufflation and demonstrated that 75% of the dose was
absorbed from the respiratory tract.48
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In the present study, extensive absorption was demonstrated when
TNT suspension was instilled in the rat trachea. The pharmacokinetic be-
havior of TNT after intratracheal instillation was comparable to the behavior
usually observed after intravenous administration of other xenobiotics.
The rate of absorption was considerably faster than after oral administra-
tion, and blood levels also decayed at a faster rate. Intratracheal instil-
lation of TNT was not studied in mice, rabbits, or dogs. If the results of
the rat study can be extrapolated to other experimental animals and humans,
it suggests that, when TNT powder reaches the respiratory tract, absorption
will occur at a fast rate.

The dermal and oral studies were terminated after 24 hr, but the
intratracheal instillation experiments were terminated 4 hr after dosing.
Therefore, no data are available for direct comparison between the intra-
tracheal and dermal routes. Blood sampled at 4 hr after dermal treatment
of male rats showed considerably lower levels of radioactivity than the
levels obtained after intratracheal dosing. However, blood levels continued
to increase between 4 and 24 hr after dermal application; after intratracheal
administration these levels would probably decrease. Therefore, the avail-
able data indicate that the rates of absorption and elimination of TNT are
highest after intratracheal instillation and lowest after dermal application.

4. Tissue retention: Voegtlin et al. believed that TNT is re-
tained in the body for a considerable period of time, as indicated by the
progressive anemia after single doses of TNT and by the slow recovery of
the animals.%? However, when Von Oettingen and co-workers administered TNT
to dogs by insufflation 5 days/week for a period of 17 weeks, significant
amounts of TNT or its metabolite, 2,6-dinitro-4-aminotoluene, were not found
in any organ or tissue examined at the end of the study.4® These authors

concluded that TNT is not retained to any considerable extent in these organs.

Conclusions from these early studies regarding storage or excretion of TNT
and its metabolites are hampered by the insensitivity of the methods used
to examine the presence of either TNT or the reduced metabolites, amino-
toluenes.

Although the experiments in the present studies were not extended
beyond 24 hr, there is indication that retention in tissues of the four
species examined is not extensive. The extent of retention and storage of
radioactivity did differ, however, between species and between routes of
administration. In addition, the patterns of radioactivity in tissues of
rats were different when examined at 4 hr compared to 24 hr after treatment.
The present studies were performed after administering single doses of TNT.
It may be possible that after repetitive dosing the amounts of TNT and/or
its metabolites retained in the various tissues would differ from amounts
retained after single doses.

5. Urinary excretion: Based on Webster's test, it was suggested
that the urine was the main route of excretion for TNT. Studies by Lamberg
and Callaghan indicated that 20% of a single oral dose of TNT was excreted
in the urine of rats as diazotizable aromatic amino compounds.55 Human
volunteers excreted ~ 40% of small oral doses of TNT as aromatic amino com-
pounds in the urine. In other experiments, humans receiving 1 mg/kg/day of
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TNT excreted about 3% of the ingested dose as 4~amino and 2,4-diamino prod-
ucts; concentration of these metabolites fell almost to zero within 24 hr
after the last dose.5® The present studies demonstrated that after oral
administration of TNT to rats, mice, rabbits, and dogs, large portions of
the administered doses were excreted in the urine. After intratracheal
instillation, extensive elimination occurred through the urine and the GI
tract. After dermal application, dogs and rats excreted only small portions
of the doses in the urine and feces within 24 hr. On the other hand, rabbits
and mice excreted large portions of the doses in the urine and feces; these
differences in excretion may be due solely to differences in the rates of
absorption.

Urine from humans and some experimental animals given TNT contained
a red pigment which was believed to be a metabolic product of TNT.5® Rats
treated with o-TNT (2,4,6-TNT) or with 2,4,f-trinitrobenzyl alcohol excreted
the red pigment; B-TNT (2,3,4-TNT), y-TNT (2,4,5-TNT), and several other
related TNT intermediates did not cause any changes in color of the urine.
In the present studies, the bright red color of urine was observed in rats
and mice treated by the different routes of administration. Urine of dogs
and rabbits treated orally or dermally contained no red pigment even after
treatment with high doses (50 or 100 mg/kg). This seems to be in variance
with the early observations by Channon et al., who reported the presence of
red pigment in the urine of rabbits treated orally with TNT.5® Their expe-
riments, however, were repetitive and used higher doses of TNT.

56

6. Biliary excretion: Voegtlin et al. suggested that TNT was
excreted in bile.?” Haythorn, however, could not obtain a positive Webster's
test in the feces of any animals given TNT by any route except orally.53
The present experiments demonstrated that in all species examined biliary
excretion plays a major role in the disposition of TNT as indicated by the
radioactivity recovered in the bile of bile duct-cannulated rats or in the
residual bile of dogs and rabbits. It was also indicated by the excretion
of radioactivity in feces and GI tract after dermal application of TNT to
rats, mice, rabbits, and dogs, or after intratracheal instillation in rats.

The enterohepatic recycling of TNT and/or its metabolites (excre-
tion in bile followed by intestinal absorption and reexcretion in urine or
feces) was suggested by the higher recovery of radioactivity in the urine
of noncannulated rats than in urine of bile duct-cannulated rats. In addi-
tion, radioactivity excreted in the bile of rats was equal to or more than
that excreted in the urine, whereas radiocactivity excreted in the urine of
noncannulated rats was more than that recovered in the feces and Gl tracts.
Radioactivity recovered in the GI tract after oral dosing represents a bal-
ance between absorption, excretion in bile, and intestinal reabsorption.
After intratracheal administration, the recovered radioactivity represents
the difference between biliary excretion and intestinal reabsorption; only
a small portion of the dose appears to be excreted through the intestinal
wall.
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VI. METABOLIC STUDIES

A. Methods

1. Extraction and cleanup procedures: For the chromatographic
separation of trinitrotoluene (TNT) and its metabolites, urine samples were
extracted with either ethyl acetate or ether. The efficiency of the extrac-
tion was examined at the pH of the raw urine (pH 7-8 for rat, mouse, and
dog urine, and pH 9-9.5 for rabbit urine); at pH 6, 7, or 8 by adding equal
volumes of the corresponding phosphate buffer (0.2 M); and at pH 4 or 5 by
treatment with acetate buffers (0.2 M). Urine samples were also extracted
after adding varied amounts of dilute acid (hydrochloric or acetic) or
alkalis (sodium hydroxide or carbonate). 1In addition, some urine samples
were extracted successively with ethyl acetate under acidic, neutral, and
basic conditions and the extracts were pooled. Early in the study, urine
samples were treated with a strong acid (5 N hydrochloric acid) and heated
for 1 hr at 100°C prior to the extraction procedure. This method was aban-
doned later in view of the demonstrated instability of many of the metabolic
products of TNT under these conditions.

It was established that acidification with 0.1 N hydrochloric acid
(1/10 of urine volume) before extraction with ethyl acetate resulted in the
highest recovery. Therefore, the method routinely used involved the extrac-
tion of urine or bile samples with 10 volumes of ethyl acetate after acidi-
fication with 1/10 volume of dilute hydrochloric acid (0.1 N). The samples
were mixed thoroughly for 3 min with a vortex mixer and centrifuged. The
organic extracts were separated, dried with anhydrous calcium chloride, and
filtered. To assess the recovery of extractions, aliquots of these extracts
(0.5 ml) were placed in counting vials and counted in 10 ml of scintillation
cocktail. This extraction procedure was repeated three times, and the ex-
tracts were pooled and evaporated in a rotary evaporator. The residues were
dissolved in small volumes (0.1 to 0.2 ml) of methanol, ethyl acetate, or a
mixture of both solvents (1:1), filtered through Millipore filters, and used
for analyses with thin~layer chromatograpy and high performance liquid chro-
matography.

Some urine samples were lyophilized (freeze-dried), and the resi-
dues were dissolved in methanol, ethyl acetate, or a mixture of both solvents
(1:1). These were centrifuged, filtered through Millipore filters, and used
for chromatographic analysis. Additional urine samples were purified by
using XAD-2 (Amberlite) resin. The urine was passed through the resin column,
and the radioactivity was eluted with water followed by methanol. Radioac-
tivity was counted in each fraction collected.

2. Enzyme hydrolysis: During the early studies, urine samples
were acidified with 5 N hydrochloric acid and heated for 1 hr to hydrolyze
the conjugated metabolites. This method was abandoned later after it was
recognized that the nature of TNT metabolites might be altered by this
treatment. The hydrolysis of the conjugated metabolites was carried out by
incubation with excess B-glucuronidase (type II, Sigma Chemical Company,
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St. Louis, Missouri) at a final concentration of about 20,000 units/ml, after
adjusting the urine samples to pH 5 with sodium acetate-acetic acid buffer
(0.2 M). Some urine samples were also treated with aryl sulfatase (type V,
Sigma) under the same pH conditions. For routine analysis, urine or bile
samples (1 to 2 ml) were mixed with equal volumes of the buffer, and the
mixtures were treated with 0.25 to 0.5 ml of liquid B-glucuronidase (type
H-2, 100,000 units/ml) which also contains some aryl sulfatase. The reac-
tion mixtures were incubated (37°C) under anaerobic conditions (N,) for 24 hr
in a Dubonoff shaking incubator (100 cycles/min). Urine incubated only with
the acetate buffer served as control (to assess the nonenzymatic hydrolysis).

After incubation, the reactions were terminated by the addition
of 0.5 ml of 0.1 N HC1 and 10 ml of ethyl acetate which was used to initiate
the extract.on process. The aqueous layers were extracted further with two
10-ml portions of ethyl acetate. The extracts were pooled, dried with anhy-
drous calcium chloride, and filtered. The filtrates were evaporated under
vacuum, and the residues were dissolved in 0.1 to 0.2 ml of methanol, ethyl
acetate, or a mixture of both solvents (1:1). Portions of these solutions
were used for the characterization of TNT metabolites with TLC or HPLC.
Some urine samples were incubated with B-glucuronidase and analyzed with
HPLC without prior extraction with ethyl acetate.

3. Fractionation of urinary metabolites: To simplify the chro-
matographic profile of TNT metabolites, separation of these metabolites into
several major subgroups was attempted. Urine samples were subjected to a
series of extractions with ether under different pH conditions. Several
modifications were made during the development of the procedure, shown in
the following diagrammatic scheme. The ether extracts were dried with
anhydrous sodium sulfate, filtered, and evaporated under vacuum. The resi-
dues were prepared for TLC analysis. The remaining aqueous layer (Ajz) was
acidified and incubated with B-glucuronidase, and the extraction process
was repeated. To calculate recoveries, portions of the ether and aqueous
solutions were placed in scintillation vials, mixed with 10 ml of scintilla-
tion cocktail, and counted.

For comparison, a mixture of TNT and the nine available standards
of potential metabolites listed below was subjected to the same extraction
procedure. The lack of solubility of some of these metabolites (especially
the azoxytoluene derivative) in water necessitated the addition of small
amounts of methanol (5% of the total volume). After extraction, the dif-
ferent ether fractions were evaporated, and the residues were subjected to
TLC analysis.

Trinitrotoluene (TNT)

Trinitrobenzyl alcohol

Trinitrobenzoic acid
4-Amino-2,6-dinitrotoluene
2-Amino-4,6-dinitrotoluene
4,6-Diamino-2-nitrotoluene
2,6-Diamino-4-nitrotoluene
4-Hydroxylamino-2,6-dinitrotoluene
2-Hydroxylamino-4,6-dinitrotoluene
2,6,2',6'-Tetranitro-4,4'-azoxytoluene
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24=hr Urine (25 ml)
Adjust to pH 7; extract with ether (3 x 100 ml)

¥
¥ ¥
A; (A = Aqueous) E; (E = Ether)
Acidify to pH 2-3 (1 N HC1),
extract with ether (3 x 100 ml)
¥
¥ ¥
Ay g
Adjust to pH 9-10 Extract with 20% HC1 (2 x 50 ml)
(1 N NaOH) ¥
Extract with ether v +
(3 x 100 ml) Ay Eq
4 Adjust to pH 9 Extract with
0 Y (5 N NaOH) 0.5 N NaOH
Az Ej Extract with (2 x 50 ml)
Adjust to pH 5.0 ether (2 x 50 ml)
(acetate buffer), ¥ 4
incubate with B- Y v \ v
glucuronidase Ag Eg Ag Eg

(24 hr), acidify

to pH 2-3 (1 N HC1),
extract with ether
(continue as above)

4. Thin-layer chromatography: Precoated silica gel G plates

(0.25 mm thickness on aluminum support) purchased from Brinkmann Instruments,

Inc. (Des Plaines, Illinois) were used routinely throughout the study. Sam-
ples of urine or bile extracts and raw or lyophilized urine were spotted

(=2 2.0 cm from the bottom of the plate) and developed for 15 to 16 cm. The
following solvent systems were tested for their ability to separate TNT and
some reference standards of potential metabolites:

Solvent I: n-Butanol:acetic acid:water (10:1:1, v/v/v)
Solvent II: Benzene:acetic acid (9:1, v/v)

Solvent III: Toluene:benzene:hexane (10:10:5, v/v/v)
Solvent IV: Ethyl acetate:n-heptane (9:1, v/v)

Solvent V: Benzene:ethyl acetate (4:1, v/v)

Solvent VI: n-Butanol:acetic acid (10:1, v/v)

Solvent VII: Benzene:acetic acid (4:1, v/v)

Solvent VIII: Benzene:ethyl acetate (2:1, v/v)

Solvent IX: Toluene:acetic acid (4:1, v/v)

For routine analysis, solvent systems I and VII were used for de-
veloping different TLC plates. Due to the Occupational Safety and Health
Administration (OSHA) restrictions on the use of benzene, solvent system
VII was replaced later with system IX, which contains toluene. Samples of
pure TNT and nine reference standards of potential metabolites (the alcohol,
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acid, monoamines, diamines, hydroxylamines, and azoxytoluene) were spotted
and developed alongside the extracted material. After development, the
plates were air-dried, cut into 1.0 cm zones (unless otherwise specified),
and placed in scintillation vials. Ten milliliters of scintillation cock-
tail (PCS, Amersham) were added, and the vials were mixed thoroughly with a
vortex mixer and counted.

Occasionally, the dried plates were sprayed with Bratton-Marshall
reagent to detect the presence of arylamines.’? Nitro compounds were de-
tected by using 5% diphenylamine in absolute ethanol.’3 The presence of
hydroxylamines was examined by spraying the plates with triphenyltetrazolium
chloride (TTC) in the presence of alkali or with Benedict's reagent.’?
Hydroxylamines developed a purple red color in TTC and were mildly reducing
to Benedict's reagent.

5. Gas-liquid chromatography (GLC): A Hewlett-Packard Model
5736-A gas chromatograph equipped with a flame ionization detector was used
for GLC. Two columns, differing in polarity, were tested for the separa-
tion of TNT and potential metabolites. Column A was a stainless steel
column (0.125 in. ID x 3 ft) packed with 10% UCW-872 on WAW-DMCS (80-100
mesh); column B was a glass column (0.25 in. ID x 4 ft) packed with 1.5% DC
LSX-30295 and 1.5% GE-XE-60 on Gas Chrom Q (60-80 mesh).

6. High performance liquid chromatography: A Waters Associates
liquid chromatograph equipped with a Model U6K injector, Model 660 programmer,
Model 6000 pumps, and Model 440 detector (254 nm, ultraviolet) was used.

The following four HPLC systems were examined for their ability to separate
TNT and some of its potential metabolites. System 1 was regular phase chro-
matography, but systems 2 to 4 utilized the counter-ion reverse phase chro-
matography. System 4 was selected for the analysis of urinary metabolites.

System 1: Column: j Porasil, 300 x 4 mm ID
Solvent: Isocratic tetrahydrofuran (THF):hexane (5:95)
for 5 min, THF:hexane (5:95 to 45:55) in
15 min, after 30 min programmed from THF:
hexane (45:55 to 70:30) in 5 min
Flow rate: 1 ml/min

System 2: Column: C;g pBondapak, 300 x 4 mm ID

Solvent: A--0.005 M tetrabutylammonium hydroxide
(TBA) in water adjusted to pH 7.5
with phosphoric acid

B-~0.005 M TBA in tetrahydrofuran, to which

is added the same amount of phosphoric
acid as used in solvent A

Flow rate: 1 ml/min

Program: 0 to 100% B in 15 min

Program type: 6 (linear)




System 3: A modification of system 2 to obtain better
resolution.

Column: C;g pBondapak, 300 x 4 mm ID

Solvents: A--0.005 M TBA in water adjusted to pH 7.5
with phosphoric acid

B--0.005 TBA in methanol to which is added

the same amount of phosphoric acid
used in A

Flow rate: 1 ml/min

Program: Isocratic 25% B for 30 min, then 25 to 100% B

in 25 min
Program type: 9 (nonlinear)

System 4: A modification of system 3 developed to retain the same
resolution but to allow the polar urine components
(excipients) to be eluted at the solvent front before
elution of the compounds of interest. The following
medifications were made in system 3:

Program: Isocratic 15% B for 20 min, then 15 to 100% B
in 30 min
Program type: 6 (linear)

Samples of urine or urine extracts (20 to 100 pl) were injected into the
system, and fractions of 0.4 to 0.8 ml were collected for liquid scintilla-
tion counting.

B. Results

1. Extraction and cleanup procedures: Extraction of the urine
with ether or ethyl acetate without adjusting the pH resulted in very low
recovery of radioactivity. The recovery was not greatly improved by treat-
ing the mixture with 0.2 M phosphate buffers (pH 6, 7, or 8), but addition
of acetate buffer (pH 4.0 or 5.0) increased the amounts extracted. A con-
siderable increase in the recovered radioactivity was achieved by the use
of dilute (0.1 N) HCl (1/10 volume of urine sample) followed by extraction
with ethyl acetate or ether. No additional radioactivity was obtained when
a stronger acid was used; in fact, this reduced the amount of extractable
radioactivity in the organic solvent. 1In alkaline medium (NaOH or Na,CO3),
very little radioactivity was recovered. When urine samples were extracted
successively with ethyl acetate under neutral, alkaline, and acidic condi-
tions and the extracts combined, the recovery was only slightly higher than
that obtained under mild acid conditions. The method routinely used for
urine or bile extraction involved the acidification with 0.1 N HC1 (1/10
volume) and extraction with ethyl acetate three times. A large portion of
the radioactivity was, however, still unextractable under these conditions.

When urine samples were lyophilized and the residues dissolved in
methanol, ethyl acetate, or a mixture of both solvents, it was noted that a
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major portion of the radioactivity was not soluble. Attempts were also made
to purify urine samples by passing them through a column of XAD-2 (Amberlite)
resin and eluting with water followed by methanol. It was hoped that the
radioactivity would be eluted only with methanol. This, however, was not

the case; the major portion of radioactivity was eluted with water. There-
fore, this procedure was abandoned.

2. Enzyme hydrolysis: Urine samples from rats, mice, rabbits,
and dogs were hydrolyzed by incubation with B-glucuronidase (free of aryl
sulfatase) in the presence of acetate buffer, pH 5.0. At the end of incu-
bation, samples were acidified with 0.1 N HCl and extracted with ethyl
acetate. Considerable increases in the extractable radioactivity occurred
after hydrolysis. These increases were not detected when incubations were
performed in the presence of both B-glucuronidase and saccaro-1,4-lactone
(10 pm), an inhibitor of the B-glucuronidase enzyme. This indicated that
the hydrolysis of the glucuronide conjugates was enzymatic. Incubation
with aryl sulfatase did not increase the amount of extractable radiocactivity.
Routine hydrolysis was carried out with B-glucuronidase which contained some
aryl sulfatase.

The amounts of ethyl acetate-extractable radioactivity from urine
incubated with or without B-glucuronidase are shown in Table 20. The amounts
of extractable radioactivity from urine of each species were not different
after oral or dermal administration or after oral or intratracheal adminis-
tration of TNT. Extractable radioactivity was also not different in male
or female rats. Without incubation with B-glucuronidase, the urine from
mice contained more extractable radioactivity than urine from rabbits, dogs,
or rats. Incubation with f-glucuronidase increased the extractable radio-
activity of urine samples from all species regardless of route of adminis-
tration. The ratios of extractable radioactivity after incubation with
f-glucuronidase to that without incubation with B-glucuronidase were low
for urine from mice and high for urine from rats, rabbits, and dogs. These
results suggest that the urine from mice contained small amounts of glucuro-
nide conjugates of TNT metabolites and that the urine from rats, rabbits,
and dogs contained large amounts of the conjugates.

Bile samples from rats, rabbits, and dogs were also extracted with
ethyl acetate after incubation without or with B-glucuronidase. The results
indicate that the amount of radiocactivity extractable in ethyl acetate without
hydrolysis was small in bile from the three species. Considerable increases
in the extractable radioactivity occurred after incubation with B-glucuronidase,
suggesting that bile contained large amounts of glucuronide conjugates. No
major differences were demonstrated in the amounts extracted from bile of
orally or intratracheally treated rats, and orally or dermally treated rabbits
and dogs (Table 21).

3. Fractionation of urinary metabolites: Because of the closely
related chemical structures, the similar solubilities, and the amphoteric
nature of several metabolic products of TNT, complete separation of these
metabolites would not be expected to occur by simple extraction. Therefore,
a method was worked out to separate the metabolites in urine into several
subgroups according to their solubility in organic and aqueous solvents at
different pH conditions.
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A mixture of TNT and nine potential metabolites was subjected to
the extraction procedure. The organic fractions were analyzed with TLC to
determine the recovery of each compound in each fraction. As shown in
Figure 5, TNT and some potential metabolites were extractable to different
extents in ether (E;) before acidification. None of the trinitrobenzoic

A acid was extractable until after acidification. In this fraction (Ez), all

' the acid and most of the monoamines, hydroxylamines, alcohol, and azoxytoluene
were recovered. Some of the diamines and TNT were also present. Most of
the diamines, however, and some of the monoamines were present in the basic
fraction, E3. When the E, fraction was extracted with 207 hydrochloric acid,
all the monoamines and diamines present in this fraction were removed into
the acid (A4). Ether extraction of A4, after alkalinization with NaOH, re-
moved all the monoamines and diamines into Eg. Compounds remaining in Eg4,

; which are the acid, most of the hydroxylamines, alcohol, and azoxytoluene,

in addition to some TNT, were extracted with NaOH. The acid and most of

the hydroxylamines were removed into the aqueous fraction, Ag. The remain-
ing ether extract (Eg) contained the alcohol, the azoxytoluene, some of the
hydroxylamines and TNT.

Results from Figure 5b show that the E; fraction of the urine sam-
ples contained very low radioactivity, ranging from 4.6% in rat urine to
11.0% in dog urine obtained after oral administration of TNT. The extract-
able radioactivity was higher in urine of rats (10.7%) and dogs (16.1%) ob-
. tained after dermal application. The extractable radioactivity from urine
of mice and rabbits remained about the same after both routes of administra-
tion. In all species, most of the radioactivity remained in the aqueous
solution, A;. Acidification of this solution with dilute HCl increased
considerably the recovery of radioactivity in the ether extract. Recoveries
from urine of orally treated animals in the E, fraction ranged from 32.6% ,
for rabbits to 51.4% for mice. The amounts extracted from urine of dermally
treated animals ranged from 22.8% for dogs to 38.5% for mice and rabbits.
About 40 to 60% of the initial radioactivity in urine samples remained in
the aqueous solution, A,.

When this solution (Ag) was adjusted to pd 9-10 and extracted
with ether, only small portions of the radioactivity were extractable (Ej3).
These ranged from 1.4 to 2.6% for urine obtained after oral administration
and 0.6 to 1.9% for urine obtained after dermal application. The aqueous
1 fractions, A3, which seemed to contain conjugated metabolites, were treated
with acetate buffer (pH 5.0) and incubated with B-glucuronidase, then sub-
jected to ether extractions as described above. The extraction performed
after hydrolysis with f-glucuronidase was attempted with urine samples from
rats and rabbits. However, after it was apparent that the metabolic profiles
i after B~glucuronidase hydrolysis were almost identical to those obtained
without B-glucuronidase treatment, successive extraction and analysis of
metabolites after hydrolysis were discontinued.

The radioactivity in the E; fractions was extracted with 20% HCI.

1 Considerable portions of the radioactivity were transferred to the acid trac-
tions (A4). The amounts ranged from 7.3% in urine of rabbits to 14.3% in
urine of mice obtained after oral administration, and from 5.1% in urine of




dogs to 11.8% in urine of mice obtained after dermal application. Most of
the radioactivity, however, remained in ether (E4). These averaged 24.6 to
37.8% of the activity in urine after oral administration and 17.7 to 27.5%
in urine after dermal application. The aqueous solutions (A4) were made
alkaline (pH 9) and again extracted with ether. Only small portions (1.0
to 6.2%) of the metabolites were extractable in ether (Es). Most of the
radioactivity (3.9 to 10.3%) remained in the aqueous solutions (As). The
radioactivity in E4 fractions was subjected to additional extraction with
0.5 N NaOH. Large portions of the metabolites were removed into the alka-
line solution (Ag) ranging from 16.7 to 31.8% (oral) to 13.3 to 22.6% (dermal).
Smaller amounts remained in the ether fractions (Eg) ranging from 6.7 to
15.1% and 2.2 to 11.3% in urine obtained after oral and dermal administra-
tion, respectively.

4. Thin-layer chromatography: Nine TLC solvent systems were used
to achieve separation of TNT and some potential metabolites. The Rf values
of these compounds in some of the systems are shown in Table 22. Only sol-
vents I, II, V, VII, and IX were found satisfactory, although no one solvent
alone could completely resolve the available potential metabolites. The
polar solvent system I was advantageous for separation of trinitrobenzoic
acid and the diamino derivatives, which have low R, values with the other
solvents. TNT and the other potential metabolites showed better separation
with the less polar solvents II, V, VII, and IX. Solvent systems I and VII
were chosen for routine analysis. Later, solvent VII was replaced by solvent
1X, which contains toluene instead of benzene.

a. Pilot studies: Pilot TLC studies were performed on ethyl
acetate extracts from urine samples of rats, rabbits, and dogs treated orally
with 14C-TNT. The TLC profiles of these extracts are shown in Figures 6
(rats), 7 (rabbits) and 8 (dogs). The use of spray reagents coupled with
the R_. values helped in the detection of certain metabolic products, e.g.,
the amines and hydroxylamines. Rat urine extracts demonstrated a complex
metabolic pattern (Figure 6), and many of the metabolites were not identi-
fied. The presence of large amounts of diamines (more of 4,6-diamino and
less of 2,6-diamino derivatives) and monoamines (2-amino and/or 4-amino)
was confirmed with the positive reaction to Bratton-Marshall reagent. Areas
on the plates other than those of the diamines and monoamines also responded
positively to the reagent, but the identities of products located in these
areas are not known. A feeble reaction with the TTC spray reagent at the
R, value of the 4-hydroxylamino suggested its presence in small amounts.

Tﬁe TLC profiles also suggested the presence of the alcohol, the acid,
minute amounts of the azoxytoluene, and the parent compound (TNT).

The TLC profile of rabbit urine (Figure 7) indicated the
presence of several metabolic products. Compared to rats, larger amounts
of the two monoamines were present in rabbit urine. Their presence, as well
as that of the diamines, was confirmed by a positive Bratton-Marshall reac-
tion. The presence of the 4-hydroxylamines as well as small amounts of the
2-hydroxylamines was suggested by their position (R,.) on the TLC plates and
by a positive red color after spraying with TTC reagent. As indicated ear-
lier for the rat, the presence of the acid, the alcohol, and possibly minute
quantities of the azoxytoluene and TNT was suggested by their positions on
the TLC plates.
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Dog urine (Figure 8) contained a large amount of the 4,6-
diamine and less of the 2,6-diamine and the monoamine derivatives. The TLC
profiles also suggested the presence of the acid, the alcohol, and minute
amounts of the 4-hydroxylamine; the latter was indicated by the feeble re-
action with TTC and Benedict's reagents.

Urine samples from rats, rabbits, and dogs were hydrolyzed
with B-glucuronidase, and the mixtures were extracted with ethyl acetate.
Figure 9 shows the TLC of the ethyl acetate extracts of rat urine incubated
with either acetate buffer (Figure 9a) or the buffer plus B-glucuronidase
(Figure 9b). The only difference between the urinary profiles of both ex-
tracts is the presence of a stronger peak at R_. value of about 0.19 after
incubation with B-glucuronidase (Figure 9b, sofvent VII). This peak corre-
sponds to the 4,6-diamine reference metabolite. The profile of metabolites
in hydrolyzed rabbit urine showed only slight quantitative differences from
the nonhydrolyzed urine (Figure 10), whereas profiles in dog urine were the
same after incubation with or without B-glucuronidase (Figure 11). Among
species, major quantitative and probably qualitative differences occurred
between urine profiles of rabbits on the one hand and dogs and rats on the
other.

b. Definitive studies: TLC studies were performed on sam-
ples of raw urine, lyophilized urine, and extracts of urine and bile obtained
from different species. The TLC plates were developed with either the polar
solvent 1T or the less polar solvent IX. Radioactivity on the plates was
processed by a computer program developed in our laboratory to obtain the
profiles described below.

Figure 12 shows the TLC profiles obtained from raw urine of
rats and mice treated orally, dermally, or intratracheally with 13C-TNT.
Urine of male rats showed the presence of several metabolites (Figure 1.2a),
most of which were more polar than TNT, but a few which were less polar.
Only small portions of the radioactivity developed with the less polar sol-
vent IX. Urine from female rats (Figure 12b) behaved similarly except that
larger amounts remained at the origin after developing with solvent [. Urine
obtained from dermally treated male rats (Figures 12c and d) demonstrated
the presence of some TNT and/or tetranitroazoxytoluene. Some TNT and/or
tetranitroazoxytoluene were also noted in the 4-hr urine obtained after oral
treatment of male rats with TNT (Figure 12e). The profiles of 24-hr (Figure
12a) and 4-hr (Figure 12e) urine after oral dosing were qualitatively simi-
lar. However, there appeared to be some differences between the metabolic
profiles of 4-hr urine obtained from orally (Figure 12e) and intratracheally
(Figure 12f) treated rats. Male mice treated orally or dermally showed sim-
ilar profiles (Figures 12g and h), which were different, at least quantita-
tively, from profiles obtained from rat urine (Figure 12a). Peaks at the
origin in solvent I were stronger in the profiles for mice. Identity of
any of the metabolites cannot be suggested from these profiles since most
of the radioactivity remained at the origin in the less polar solvent IX.
However, the strong positive reactions which developed after spraying with
Bratton-Marshall reagent indicated the presence of mono- and diamines among
the metabolites excreted from rats and mice after oral and dermal treatment
with TNT. No clear positive test was indicated after spraying the plates
with a solution of TTC in sodium hydroxide, which detects the hydroxylamines.
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The TLC profiles of lyophilized urine obtained from rats,
mice, or rabbits arc shown in Figure 13. Compared to raw urine, radioactiv-
ity in lyophilized urine demonstrated more tendency to migrate in both sol-
vents. No radioactivity remained at the origin in solvent 1. Urinary pro-
files of male rats (Figure 13a) and female rats (Figure 13b) treated orally
were qualitatively similar. Urine from dermally treated rats showed some
qualitative and quantitative differences. The presence of peaks correspond-
ing to the parent compound (TNT) and the azoxytoluene was more apparent in
dermally treated animals (Figures 13c and d). Urine obtained from male mice
showed the presence of several metabolites (Figure 13e). A medium-sized
peak between R_ 0.4 and 0.5 was composed of mostly the monoamines (as indi-
cated by a positive reaction with Bratton-Marshall reagent), some hydroxyl-
amines (a feeble red color after TTC), and probably some benzyl alcohol
derivative. Urine from dermally treated mice showed stronger peaks corres-
ponding to TNT and the azoxytoluene (Figure 13f). Rabbit urine obtained
after both oral and dermal treatment (Figures 13g and h) demonstrated strong
peaks corresponding to the R_ values of the diamines (4,6~ and 2,6-diamino-
toluenes) which gave positive reactions with Bratton-Marshall reagent. In
the less polar solvent IX, only small amounts of the monoamines (4-amino
and 2-amino-dinitrotoluene) were present. Small amounts of the &4-hydroxyl-
amine derivative were also demonstrated in rabbit urine, but little, if any,
of the azoxytoluene was present.

In another experiment, lyophilized urine from the four dif-
ferent species was processed by TLC, and the plates were cut into 0.5-cm
zones (Figure 14). Migration of metabolites from the origin of the plates
was demonstrated only with solvent I; most of the radioactivity remained at
the origin with the less polar solvent IX. Urine from male rats (Figures
142 and c) seemed to have similar profiles to that from females (Figures
14b and d), whether dosing was oral or dermal. Urine from mice (Figures
l14e and f) also showed similar profiles after oral and dermal treatment.
The strong peak at R_ 0.34 of rabbit urine (Figure 1l4g) appears to be an
artifact. Some différences were demonstrated in the profiles of urine ob-
tained from dogs after oral and dermal dosing (Figures 14k and 1). With
solvent I, most radiocactivity remained near the origin after oral adminis-
tration (Figure 14k); after dermal application the radioactivity migrated
readily (Figure 141).

Figure 15 shows the TLC of the ethyl acetate-extractable
material obtained from rat urine incubated with water, B-glucuronidase, or
aryl sulfatase. With the more polar solvent I, all the activity as well as
the reference metabolites migrated from the origin of the plates. Several
metabolites could be demonstrated after developing with both solvents I and
IX. The presence of the monoamines (4-amino and/or 2-amino derivatives)
was clearly demonstrated (Figure 15a). Only small amounts of the diamino
derivatives were detected. The presence of small amounts of the 4- and
2-hydroxylamines was suggested by the feeble reacticns obtained after spray-
ing with TTC or with Benedict's reagent. Although incubation with B-glucu-
ronidase increased considerably the amounts of radioactivity extractable in
ethyl acetate, there was no apparent change in TLC profiles with both solvents
(Figure 15b). On the other hand, incubation with aryl sulfatase caused no
change in the amounts of ethyl acetate-extractable radioactivity but seemed




to alter the metabolic profiles of both solvents (Figure 15c¢). There seemed
to be a considerable increase in the peaks which corresponded to the diamino
derivatives. TLC profiles of urine from female rats without or with enzyme

hydrolysis were similar to those of male rats (Figures 15d, e, and f).

The TLC profiles of the ethyl acetate-extractable material
from urine of male rats treated orally or dermally with T*C-TNT are compared
in Figure 16. After oral administration, these metabolites in urine migrated
readily in solvent I (Figures 16a, e, and k). However, most of the metabo-
lites were highly polar and remained at the origin in the less polar solvent
IX. The presence of diamino and monoamino derivatives was readily demon-
strated. Quantitative determination was not possible. Positive tests to
TTC and Benedict's reagents suggested the presence of small amounts of the
hydroxylamines. However, no azoxytoluene or TNT was demonstrated. From
the TLC profiles, it appeared that the alcohol and the acid were present in
small quantities. After hydrolysis with B-glucuronidase, only slight dif-
ferences in the metabolic profiles were noted (Figures 16b, f, and 1).

Less radioactivity was recovered at the origin in solvent IX. Still, how-
ever, it constituted 65% of the activity applied on the plate. Urine ob-
tained from rats treated dermally behaved similarly (Figures 1l6c, d, g, h,
m, and n). Although the extracted radioactivity was higher after B-glu-
curonidase hyrolysis, the metabolic profiles did not change considerably,
and a major portion of the activity still remained at the origins of the
plates with solvent IX. When urine samples from different rats treated
orally or dermally were compared, only slight quantitative differences
seemed to be demonstrated. Some urine samples from dermally treated rats
showed higher excretion of the parent compound, TNT.

The profiles of urinary metabolites obtained from female rats
are shown in Figure 17. No apparent qualitative differences were noted be-
tween urine profiles of males and females. As noted in males, urine from
dermally treated female rats showed slightly higher excretion of the parent

compound, TNT.

The ethyl acetate extracts obtained from the 4-hr urine of
male rats are shown in Figure 18. These rats were treated with T*C-TNT orally
or intratracheally. Bile was collected at the same time through a biliary
cannula. Qualitatively, the metabolic profiles of these urine samples showed
similarity to those of the 24-hr urine (Figure 16). Quantitatively, however,
stronger peaks in the area of R_. 0.4 to 0.6 (solvent I) were present in the
4-hr urine. Hydrolysis with B-glucuronidase increased the extractable radio-
activity but had no apparent effect on the pattern of metabolites (Figures
18a and b). Urine profiles from intratracheally treated rats showed some
differences from urine profiles after oral dosing (Figures 18c and d). The
presence of the diamines, the monoamines, and small amounts of the hydroxyl-
amines was confirmed by the positive response to the chemical spray reagents.

The TLC profiles of 4-hr urine obtained from female rats
treated orally or intratracheally are shown in Figure 19. As noted in urine
of male rats, the metabolic pattern in solveat 1 was different from that
obtained for the 24-hr urine samples (Figure 16). The TLC profiles obtained
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from urine of orally treated animals (Figures 19a and b) were distinctly
different from those of urine obtained after intratracheal dosing (Figures
19c¢ and d). This difference was noted in both solvents I and IX.

Figure 20 shows the TLC profiles of the ethyl acetate-extract-
able material obtained from urine of male mice. Profiles in both solvents
I and IX indicate that extensive metabolism of TNT occurred in mice. Hydroly-
sis with B-glucuronidase (Figures 20b, d, f, h, k, and 1) did not cause any
major changes in the metabolic patterns as compared with those without hy-
drolysis (Figures 20a, ¢, e, and g). Urine from dermally treated mice
(Figures 20a, b, e, f, and 1) was not qualitatively different from that ob-
tained after oral dosing (Figures 20c, d, g, h, and k). Major differences
between the urine from mice (Figure 20) and rats (Figure 16) were the pres-
ence of less polar metabolites at the origin of the TLC plates for mice,
fewer diamino derivatives, but more of the monoamines, hydroxylamines, and
probably the alcohol.

The urinary TLC profiles of the ethyl acetate extracts ob-
tained from male rabbits treated with TNT are shown in Figure 21. As was
noted for rat and mouse urine, rabbit urine without hydrolysis contained
several metabolic products (Figures 2la, c, e, g, k, and m), many of which
were highly polar. Quantitatively, rabbit urine contained larger amounts
of the monoamines than did mouse urine. The 2,6~ and/or 2,4~diamino deriva-
tives were also present. Positive tests with TTC and Benedict's reagents
confirmed the presence of the 4-hydroxylamine and to a lesser extent the
2-hydroxylamine. TLC profiles also suggested the presence of the alcohol
and the acid, but this could not be confirmed. Of significance, TNT and
the azoxytoluene were absent. In earlier studies, the hydroxylamines were
found to decompose during the extraction processes leading to the azoxytol-
uene. The same metabolic profiles were obtained after incubation of rabbit
urine with B-glucuronidase (Figures 21b, d, f, h, 1, n, o, and p). In addi-
tion, profiles obtained from urine of dermally treated rabbits (Figures 2lc,
d, g, h, m, n, and p) were similar to those of orally treated rabbits (Fig-
ures 2la, b, e, f, k, 1, and o), although smaller amounts of the acid seemed
to be present in urine after dermal treatment.

The TLC profiles of urine samples obtained from male dogs
treated orally or dermally are shown in Figure 22. The metabolic profiles
of urine from dogs were qualitatively similar to those obtained from rats
and mice. The presence of the monoamines, diamines, and hydroxylamines was
confirmed by the positive reactions with Bratton-Marshall, TTC, and Benedict's
reagents. No apparent differences were observed in the metabolic patterns
of urine incubated with water or with B-glucuronidase. Urine from dermally
treated dogs (Figures 21c, d, g, h, and 1) appeared to contain less polar
material at the origin of solvent IX and less acid as shown in solvent I.

The aqueous nonextractable material remaining after ethyl
acetate extraction of rat, rabbit, and dog urine was evaporated under N,,
then subjected to TLC analysis using the two solvent systems I and IX. Al-
though some of the radioactivity migrated from the origin in solvent I, most
remained at the origin in both solvents I and IX (Figure 23). Reaction with




Bratton-Marshall reagent suggested that only minute amounts of free amines
were present in these aqueous fractions. Positive response to the reagent
was detected in the areas corresponding to the diamines. These diamines are
basic and are expected to remain in the aqueous phases after acidification
with hydrochloric acid. Some, however, were detected in ethyl acetate ex-
tracts. No hydroxylamines were detected after spraying the plates with TTC
or Benedict's reagents.

Figure 24 shows the TLC profiles of TNT metabolites in bile
of rabbits and dogs. These bile samples were extracted with ethyl acetate
after acidification with dilute hydrochloric acid. The extracted bile sam-
ples migrated readily with solvent I but to a lesser extent with solvent IX.
The monoamines and, to a lesser extent, the diamines and hydroxylamines,
were detected in rabbit bile (Figure 24a). Minute amounts of TNT were also
present. In dog bile (Figure 24b), there was less radioactivity remaining
at the origin of solvent I than in rabbit bile. The monoamines, diamines,
and hydroxylamines were detected in dog bile obtained after oral treatment
with TNT. The presence of the acid, alcohol, and TNT was suggested from
their migration alongside the authentic metabolites. Hydrolysis with B-
glucuronidase did not markedly alter the metabolic profiles of dog bile
(Figure 24c). After dermal application of TNT, dog bile contained fewer
polar metabolites and more of the parent compound, TNT (Figures 24d and e).
The aqueous extracts obtained from dog bile (Figure 21f) contained highly
polar metabolites. Except for the presence of some diamines (positive with
Bratton-Marshall reagent)}, most of these metabolites were not identified.

c. Fractionated urinary metabolites: Urine samples from
rats, mice, rabbits, and dogs were extracted with ether at different pH con-
ditions in order to fractionate the urinary products into subgroups according
to their neutral, acidic, or bhasic characteristics (see Figure 5a). The
ether extracts (E;-Eg) were evaporated and subjected to TLC analysis. A
parallel experiment was performed in which TNT and nine potential metabolites
were fractionated between the organic and aqueous phases. Recoveries of
various compounds in the ether extracts were described in detail in an ear-
lier section and are summarized as follows: E; contained large amocunts of
TNT, some of the monoamines, hydroxylamines, trinitrobenzyl alcohol, and
azoxytoluene, and small amounts of the diamines. E; contained all the tri-
nitrobenzoic acid, most of the monoamines, hydroxylamines, alcohol, and
azoxytoluene, and some of the diamines and TNT. The basic fraction Ej; had
most of the diamines and some of the monoamines. The E; fraction was sub-
fractionated into E4, which contained all the trinitrobenzoic acid, most of ]
the hydroxylamines, trinitrobenzyl alcohol, and azoxytoluene, and some TNT;
and Eg, which had most of the monoamines and some diamines. Subfraction
Eg¢, derived from the E4 fraction, contained most of the alcohol and azoxy-
toluene and some hydroxylamines.

The percentage of extractable radioactivity in different
fractions of urines from different species and the TLC profiles of these
different fractions are illustrated in Figures 25 through 40. Some of
these profiles (e.g., E3, Es, and Eg) are simple and contain only a few
major peaks, but others (e.g., E;, Ep, and E4) demonstrate complex patterns
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of radioactive peaks. In almost every fraction, several metabolites of un-
known identity were separated along with the anticipated products. Occa-
sionally, a known metabolite was recovered in more than one fraction, and
solubility characteristics seemed to have been altered in the presence of
other metabolic products.

Figure 25 indicates the percentage of extractable radioactiv-
ity in different fractions of urine obtained from rats treated orally with
TNT. The TLC profiles of the various fractions are shown in Figure 26.
Fraction E; contained small amounts of the alcohol, moncamines, hydroxyl-
amines, and diamines but may also have had some of the acid and probably the
azoxytoluene and/or TNT. Most of the radioactivity was contained in highly
polar material which did not migrate with the less polar solvent IX. Frac-
tion E; was qualitatively similar to E;, but it contained larger amounts of
trinitrobenzoic acid and dinitrotoluenes. Also, major portions of the radio-
activity remained at the origin when developed with solvent IX. In addition
to the monoamines and diamines, fraction E3 contained ;mall amounts of hy-
droxylamines and the azoxytoluene but also other unidentified polar material.
Fraction E4 demonstrated a complex profile which contained large amounts of
the trinitrobenzoic acid and lesser amounts of trinitrobenzyl alcohol, hy-
droxylamines, and TNT. In addition to some unidentified polar products,
the basic fraction Eg demonstrated large amounts of the monoamines, diamines,
other unidentified amino derivatives (positive with Bratton-Marshall reagent),
and small quantities of the azoxytoluene. Eg contained large amounts of
the alcohol and small quantities of azoxytoluene and hydroxylamines in ad-
dition to other unidentified metabolites. Most of the polar metabolites
demonstrated in fraction E4 were removed by sodium hydroxide and were ab-
sent from Eg.

The amount of extractable radioactivity from urine of dermally
treated rats is illustrated in Figure 27. TLC profiles are shown in Figure
28. These profiles are similar to those obtained from urine of orally
treated rats (Figure 26) with only a few exceptions. E; contained larger
amounts of the parent compound, TNT, and/or the azoxytoluene. Fraction Ej
demonstrated the presence of less monoamines and more unidentified highly
polar metabolites. On the other hand, more of the monoamines and fewer of
the polar products were present in fraction Eg. Eg contained appreciable
amounts of TNT and/or the azoxytoluene.

Figure 29 summarizes the extractable radioactivity in differ-
ent fractions of urine obtained from mice treated orally with 4C-TNT. The
TLC profiles of the various fractions are shown in Figure 30. Fraction E,
contained relatively large amounts of the monoamines and lesser quantities
of the diamines, hydroxylamines, the alcohol, and the parent compound, TNT.
Major differences between the profile of this fraction in mice (Figure 30)
and rats (Figure 26) are the presence in mice of larger amounts of the mono-
amine and small amounts of the highly polar unidentified metabolites remain-
ing at the origin after developing with solvent IX. E; demonstrated the
presence of large amounts of trinitrobenzoic acid, some of the monoamines,
diamines, hydroxylamines, and the alcohol. It also contained large quanti-
ties of unidentified polar products. The fraction Ej contained mainly the
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monoamines, some of the diamines, and some basic polar metabolites which
reacted positively with Bratton-Marshall reageut. E,4 showed the presence
of the acid, the alcohol, and some hydroxylamines and TNT. The E¢ fraction
was spilled before analysis with TLC. Eg contained mostly the alcohol,
some hydroxylamines, and large amounts of TNT and/or the azoxytoluene. The
latter is the likely possibility since a strong peak at this position was,
not demonstrated in fractions E; and E4. 1t is probably formed from the
hydroxylamines during the extraction of E4 with sodium hydroxide.

The amounts of extractable radioactivity from urine of der-
mally treated mice are illustrated in Figure 31. TLC profiles are shown in
Figure 32. These profiles are similar to those obtained from urine of
orally treated mice (Figure 30), with the exception that E; and E4 contained
larger proportions of TNT and Eg demonstrated stronger peaks corresponding
to TNT and/or the azoxytoluene.

The extractable radioactivity in different fractions of urine
obtained from rabbits treated orally with '4C-TNT is snown in Figure 33.
The TLC profiles of the various fractions are illustrated in Figure 34. E;
contained several metabolites which included varying amounts of the mono-
amines, hydroxylamines, alcohol, and some diamines. The absence of TNT and
the azoxytoluene was demonstrated. A major portion of the radioactivity
was contained in unidentified polar products. Fraction E; contained large
amounts of the acid, some monnamines, hydroxylamines, diamines, and probably
the alcohol. Only trace amounts of TNT and/or the azoxytoluene were present.
E3 contained mainly the monoamines and azoxytoluene and smaller quantities
of the diamines. Large amounts of the acid, alcohol, and hydroxylamines and
smaller quantities of the azoxytoluene were demonstrated in E4. Fraction Eg
contained primarily the monoamines and diamines and other unidentified amino
derivatives. The largest portion of Eg is probably the alcohol. It also
contained large amounts of the azoxytoluene and small proportions of the h;-
droxylamines. The azoxytoluene seemed to have been formed during the sodium
hydroxide extraction of E4.

The amounts of extractable radiocactivity from urine of der-
mally treated rabbits are 1ilustrated in Figure 35. TLC profiles are shown
in Figure 36. The major difference between these profiles and those of urine
obtained from orally treated rabbits (Figure 34) was in fraction E;. Frac-
tion E; from urine of dermally treated rabbits demonstrated increased amounts
of the monoamines, hydroxylamines, alcohol, and azoxytoluene and a sharp de-
crease in the amounts of polar metabolites not migrating with solvent IX.

Figure 37 indicates the extractable radioactivity in differ-
ent fractions of urine obtained from dogs treated orally with '4C-TNT. The
TLC profiles of the various fractions are illustrated in Figure 38. Fraction
E; contained several metabolic products including the monoamines, hydroxyl-
amines, some diamines, and probably the alcohol. No TNT or azoxytoluene was
demonstrated. The complex metabolic profile of E, contained the acid, mono-
amines, diamines, hydroxylamines, some TNT, and probably the trinitrobenzyl
alcohol. Eg5 contained mainly the monoamines, diamines, some TNT and/or
azoxytoluene, and unidentified polar products. Fraction E4 contained large
amounts of the acid and some hydroxylamines, TNT, and probably the alcohol.
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Large amounts of monoamines, the azoxytoluene and/or TNT were present in
fraction Eg. Fraction Eg contained large amounts of the alcohol and the
parent compound, TNT, and small amounts of the hydroxylamines and the
azoxytoluene. The latter appeared to be formed during the extraction of
E4 with sodium hydroxide.

The amounts of extractable radioactivity from urine of dermally

treated dogs are illustrated in Figure 39. TLC profiles are shown in Figure
40. These profiles were similar to those obtained from urine of orally
treated dogs (Figure 37) with only few exceptions. E; contained considerable
amounts of TNT, which was absent from urine obtained after oral treatment.
Fraction E; contained fewer monoamines and more of the diamines and unidenti-
fied polar metabolites. Eg showed the presence of larger amounts of the
parent compound, TNT, and the azoxytoluene.

5. Gas-liquid chromatography: Retention times of TNT and the
available potential metabolites of TNT were determined as described in
Section A, "Methods." The retention times for an isothermal (170°C) elu-
tion of TNT and potential metabolites are shown in Table 23. Attempts to
achieve adequate separation of a mixture of TNT and the potential metabo-
lites on either column were unsuccessful even when temperature programming
was utilized.

6. High performance liquid chromatography: Different HPLC sys-
tems were tested for the separation of TNT and some potential metabolites.
The first system used (system 1) was normal phase chromatography. It gave
adequate separation of these compounds, but it was not adequate for the sepa-
ration of more polar metabolites. Therefore, three other systems were exam-
ined which utilized counter-ion reverse phase chromatography. The retention
times of TNT and some potential metabolites in this system are shown in
Table 24. System 4 appeared to give good separation and the best defined
peaks. This system was selected for the analysis of TNT and its metabolites
in rat urine.

Figure 41 illustrates the chromatographic profile of raw urine
obtained from rats treated orally with 14C-TNT. Some minor peaks were ob-
served with retention times corresponding to those of TNT, the diamines,
and the alcohol. However, most of the radioactivity in urine was eluted in
adjacent fractions with similar retention times. Although some of these
fractions have the same retention times as the 2-amino, 4-amino, and
2-hydroxylamino derivatives, confirmation of the presence of these metabo-
lites was not possible. HPLC analysis was also performed on samples of rat
urine hydrolyzed with B-glucuronidase. Although there were some apparent
differences in the metabolic profiles after hydrolysis with f-glucuronidase
(Figure 42), the identity of these metabolites was not confirmed. Better
resolution of the metabolites in rat urine was obtained when smaller frac-
tions of the eluted products were collected (Figure 43). However, the me-
tabolic profile was also more complex. Since the use of HPLC offered no
major advantage over TLC for the analysis of TNT profiles in urine of differ-
ent species, its use was discontinued.




C. Discussion

1. Potential metabolites of TNT: Because of the presence of four
functional groups on the TNT molecule, a variety of metabolic products could
be formed. These may result from oxidation of the methyl group to alcohol,
aldehyde, or acid; oxidation of the benzene nucleus to phenols; reduction
of one or more of the nitro groups to hydroxylamino or amino compounds with
the possibility of coupling of some of these metabolites; and conjugation
of one or more of the resulting products (alcohols, acids, amines, hydroxyl-
amines, etc.) to yield glucuronides, ethereal sulfates, substituted hippuric
acid, or glutathione conjugates. Simultaneous oxidation and reduction fol-
lowed by conjugation is also a possibility. These hypothetical pathways,
which are shown in Figure 1, illustrate the complexity of the metabolic be-
havior of TNT. The problem of metabolite identification is complicated by
the similar solubility characteristics possessed by these compounds of such
closely related chemical structure.

Earlier studies by Voegtlin et al.%? and Dale®? have suggested
that the reduction products, 4-amino-2,6-dinitrotoluene and 2,6,2',6'-tetra-
nitro-4,4'-azoxytoluene, are excreted in the urine of workers exposed to
TNT. Reduction of a single nitro group of TNT was shown to occur also in
rabbits, 1eadin§ to the formation of 4-amino- and 6-amino-dinitrotoluenes.®®
Channon et al.®® postulated that the first step in the reduction of the nitro
group is the production of a hydroxylamine derivative. They isolated 4-hy-
droxylamino-2,6-dinitrotoluene as an aldoxime after reaction with benzaldehvde,
but they failed to isolate its isomer, 2-hydroxylamino-4,6-dinitrotoluene.
However, the isolation of the reduction product, 2-amino-4,6-dinitrotoluene,
led to the conclusion that the 2-hydroxylamine is a step in its formation.

Because Wyon found the hydroxylamine derivative to be more toxic 3
than the parent TNT, the isolation of hydroxylamine is of interest.®® The
hydroxylamine is a powerful methemoglobin producer in vitro, while TNT
itself is only a weak producer of methemoglobin.®® In addition, the for-
mation of hydroxylamines is implicated in the carcinogenic responses induced
by several carcinogenic amino and nitro compounds.®® 1In Channon et al. stud-
ies, only 1% of the administered TNT dose was accounted for as hydroxylamine.
This, however, seems to be less than the actual amount present because of
the great ease of conversion to the azoxy derivative.
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These oxidation processes are hypothetical and are based on some indirect

: evidence obtained from some early studies by Channon et al.5® Rabbits ex-

: creted 48% of the administered TNT dose as glucuronides, which were believed .
to arise from oxidation products of TNT such as trinitrobenzyl alcohol. l
The possibility of glucuronide conjugation with the amino or hydroxylamino )
derivatives was not considered. Also, the suggestion by Lemberg and Callaghan™®

that nitrophenylenediamine is excreted in rat urine indicates that this oxi- -]
dative pathway may be operative. Williams®! suggested that the loss of the

methyl group could probably occur by oxidation of TNT to the alcohol, then

the acid, followed by decarboxylation and reduction of the nitro group.

f Oxidation of TNT may result in the formation of alcohol or acid. I‘
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Amino-nitrocresol is another oxidation product whose presence in rat urine
was suggested. The mechanism of its formation is not known.

In vitro experiments suggested that the liver is the major site
for TNT biotransformation.®2 Studies using liver, muscle, and heart prepa-
rations showed that TNT was reduced by liver homogenates to 4-amino-2,6-
dinitrotoluene. The rate of reduction was more rapid under anaerobic con-
ditions. TNT metabolism occurred in a system containing reduced nicotinamide
adenine dinucleotide (NADH) and a purified flavoprotein. It was also sug-
gested that TNT was reduced to hydroxylamines by xanthine oxidase.

2. Extraction procedures: Since the beginning of this century,
extensive work has been carried out to isolate and identify TNT metabolites
in animals,5® 58 and humans.$5’57 Only limited success was achieved because
of the difficulties encountered during the isolation procedures. Low re-
covery was encountered when urine samples were extracted with ether. It
was found®® that ether extracted little TNT-derived material from urine
until it was acidified. Even after acidification, no more than 15% of the
dose administered to rabbits was excreted as compounds soluble in ether.

In the present study, the use of ether under mildly acidic conditions re-
sulted in higher recoveries. This was further increased by extracting the
urine with ethyl acetate under the same acidic conditions. The use of
strong acid or base was avoided since this would undoubtedly cause altera-
tions of the metabolites during the extraction process. 2,6,2',6'-Tetra-
nitro-4,4'-azoxytoluene, which was reported as one of the TNT metabolites in
rabbit and human urine,§7 was found later to be an artifact that was formed
from the 4-hydroxylamine under the conditions of the isolation procedure.
This azoxytoluene was shown to be absent from freshly voided urine of rabbits
given TNT.%® Alterations of TNT metabolites could also occur during storage.
In our laboratory, the trinitrobenzyl alcohol and the trinitrobenzoic acid,
two potential metabolites of TNT, were shown by TLC analysis to decompose

to several products when stored in methanolic solutions.

Several methods were used in the present study to separate the
metabolic products of TNT from urine and bile. Attempts to purify urine
samples by Amberlite resin were not successful. Direct analysis of the raw
or lyophilized urine was not successful, and separation of the highly polar
and complex mixture of metabolic products proved difficult even with HPLC
analysis. A more useful approach was the extraction of metabolic products
into organic solvents. Acidification of the urine before extraction proved
essential. Since these extracts still demonstrated complex metabolic pro-
files, a method was developed to fractionate the radioactivity in urine sam-
ples into subgroups according to their solubilities in the ether or aqueous
extracts under different pH conditions. A mixture of TNT and nine potential
metabolites was processed similarly and fractionated according to the neutral,
acidic, or basic characteristics of each compound. Although this fractiona-
tion technique was successful when used with this mixture, it showed only
limited success when urine samples were processed similarly. In almost every
fraction, several metabolites of unknown identity were separated along with
the anticipated products. Occasionally, a known metabolite was recovered
in more than one fraction, and solubility characteristics seemed to have
been altered in the presence of other metabolic products in the urine samples.
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3. Separation procedures: Analysis of TNT metabolic profiles in
urine and occasionally in bile was carried out by TLC. The use of GLC was
discontinued since it was not possible to achieve a good separation of TNT
and some potential metabolites. Iln view of Lhe demounstrated ligh polarity
of the excretory products, HPLC analysis was attempted. It offered no major
advantage, however, over the use of TLC in this study since the major por-
tion of the radioactivity excreted in urine was eluted in adjacent fraclions.
Although a good separation of synthetic mixtures was achieved by HPLC, poor
separation occurred when urine samples were processed by this method. Stud-
ies to analyze the metabolic profiles of TNT in different species and after
different routes of administration were, therefore, continued with TLC using
two solvent systems with different polarity. TLC analysis had been useful
in comparing the metabolic patterns of TNT metabolites. However, it required
reference standards of potential metabolites for comparison, and many of
these were not available commercially and could not be prepared in pure form !
in the MRI laboratories. Urine and bile contained large numbers of metabolic
products. Attempts to isolate some of these metabolites in pure form by
preparative TLC met with only limited success. The metabolites were assigned
tentative identification based on comparing R_ values with those of some
potential metabolites that were available and based on their solubility char-
acteristics and reactions with certain specific chemical reagents. Because
of the complexity of metabolic profiles, quantitative determinations were
not possible.

4. Metabolic profiles: Early studies have suggested that urine
from TNT workers contained the same metabolites reported in rabbit urine,
namely 4-hydroxylamino-2,6~dinitrotoluene, 4-amino-2,6-dinitrotoluene, and
2-amino-4,6-dinitrotoluene.%® Rat urine contained, in addition to the mono-
aines, 2,4-diamino-6-nitrotoluene and probably 5-nitrophenylenediamine.®®
In the urine of dogs which received TNT orally, Snyder®® was unable to dem-
onstrate the presence of TNT, its oxidation products (alcohol, aldehyde, or
acid), or its reduction products (diamino and triaminotoluenes). In the
present studies, TNT profiles indicated that extensive biotransformation of
TNT occurred in all species examined.

a. Rats: Metabolic profiles of rat urine demonstrated the
presence of appreciable amounts of amino products (positive with Bratton-
Marshall), some of which were not identified. Large quantities of diamines
(more of 4,6-diamino derivative) and monoamines (the 4-amino and/or 2-amino)
were present. Rat urine also contained small amounts of the 4-hydroxylamine
and, to a lesser extent, the 2-hydroxylamine. Their presence was only demon-
strated after ethyl acetate and/or ether extractions. Positive reactions
with Benedict's reagent and the more specific triphenyltetrazolium chloride
reagent indicated the presence of both hydroxylamines at the Rf positions
of the corresponding standards.

The presence of appreciable amounts of trinitrobenzyl alcohol
and trinitrobenzoic acid in rat urine was suggested by their R, values.
The latter compound was also indicated by its solubility behavior during
the fractionation of urine. The absolute identity of both compounds, however,
could not be confirmed.
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Small amounts of azoxytoluene were detected in the TLC pro-
files of fractionated rat urine. The azoxytoluene was also found in urine
of mice, dogs, and, to a greater extent, rabbits, mostly in the Eg fraction
after sodium hydroxide extraction of E4. The azoxytoluene was probably
formed from the hydroxylamines during the extraction process in the presence
of alkalis.

Metabolic profiles of urine from male and female rats shcwed
no significant differences. The urine collected from bile duct-cannulated
rats showed metabolic profiles which differed, at least quantitatively, from
that of the urine collected from noncannulated rats. It contained more polar
metabolites and had more TNT and probably the azoxy compound. A quantitative
difference was noted in the metabolic profiles of urines collected from orally
versus intratracheally treated rats. On the other hand, the differences
between urine collected from orally and dermally treated rats were minimal;
more TNT was eliminated after dermal application. «

Metabolism of TNT by the intestine or intestinal microflora
was not examined in the present study. Others have demonstrated that the
nitro group is highly susceptible to reduction by intestinal microflora.’>
From the present studies, it appears that TNT reduction occurred primarily
in the liver. Bile and urine collected from biliary cannulated rats con-
tained large amounts of reduced TNT metabolites, as indicated by the R
values and the positive reactions with Bratton-Marshall, triphenyltetrazolium
chloride and Benedict's reagents. This, however, does not rule out further
intestinal metabolism occurring after excretion of the metabolic products
through bile.

The nature of the red pigment excreted after TINT intake was
examined by Channon et al.5® They suggested that this pigment, which did
not appear to account for a significant amount of metabolites, might be a
partial reduction product of 2,4,6-trinitrobenzyl alcohol. They also sug-
gested that the red pigment might be a salt of TNT or one of its metabolites
since it decolorized on acidification with mineral acids. In the present
study, rat urine was bright red in color even though urine is slightly acidic.
On the other hand, rabbit urine is alkaline, but the red color was not appar-
ent.

b. Mice: Mice also excreted monoamines, diamines, and small
amounts of the hydroxylamines. The presence of azoxytoluene was demonstrated
only after fractionation of urine samples under acidic and basic conditions.
Considerable amounts of the benzyl alcohol and the acid seemed tn be present.
Metabolic profiles of urine from orally and dermally treated mice showed no
major differences except for the presence of larger quantities of TNT in 1
urine of dermally treated mice. Compared to rats, urine of mice contained
lesser amounts of polar metabolites and diamines. Quantities of monoamines
and hydroxylamines in urine of mice seemed to be larger than those in rats. !

c. Rabbits: The metabolic profiles of rabbit urine demon-
strated the presence of larger amounts of monoamines. The 4,6-diamine and, i
to a lesser extent, the 2,6-diamine were also present. The failure of ear-
lier investigations to demonstrate the presence of diamines in rabbit urine
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was probably due to the strong acid conditions used.®® As noted in early
studies, the 4-hydroxylamine was present in appreciable quantities in rabbit
urine. The presence of smaller amounts of the 2-hydroxylamine was also sug-
gested by comparison with the R, value and behavior of an authentic sample.
Urinary profiles of rabbit uriné seem to contain trinitrobenzyl alcohol and
trinitrobenzoic acid, as indicated by their R, positions. With the mild ex-
traction procedure used in this study, no azoxytoluene was demonstrated.
However, after fractionation with ether in the presence of alkali, TLC peaks
corresponding to azoxytoluene were found. Of significance was the absence
of TNT from the urinary profiles of rabbits. After hydrolysis with B-glu-
curonidase, the urinary profiles remained the same. Urine obtained from
dermally treated rabbits showed a sharp decrease in polar metabolites, in-
cluding acid, and some increases in monoamines, hydroxylamines, and the
az.-. -luene.

d. Dogs: The metabolic profiles of dog urine contained large
amounts of the 4,6-diamines and the 2,6-diamines. Appreciable quantities of 1
the monoamines (2- or &4-substituted) and probably the alcohol and acid were
also present. The presence of small amounts of the 4-hydroxylamine and, to
a lesser extent, the 2-hydroxylamine was indicated by comparing their migra-
tion and chemical behavior with authentic samples. The minute amounts of
azoxytoluene present seemed to be formed during the extraction process. As
shown in the urine of other species, B-glucuronidase hydrolysis caused no
apparent differences in metabolic profiles. Urine obtained after dermal
application contained smaller amounts of polar metabolites and larger amounts
of the parent compound TNT as compared to urine from orally treated dogs.

5. Metabolite conjugates: Glucuronide conjugation appears to
play an important role in the metabolism of TNT. Other conjugates and prob-
ably inorganic salts may also be present. Channon et al.®® found that, even
after acidification of rabbit urine, no more than 15% of the administered
dose was excreted as compounds soluble in ether. They suggested that the
ether extracts contained metabolites excreted in an unconjugated form and
possibly small amounts of acetylated amino derivatives. The remainder of
the doses administered were probably eliminated as conjugates, e.g., glu-
curonides and sulfates. The excretion of compounds in combination with
glucuronic acid was suggested based on an increase in glucuronides in urine
after TNT dosing. The present study confirms these earlier findings. Based
on the increase in extractable radioactivity after hydrolysis with B-glucuron-
ide, major portions of TNT metabolites were excreted as glucuronide conjugates.
The amounts of glucuronides varied among species. The least amounts occurred
in urine of mice. Urine from dermally treated animals contained lesser amounts
of glucuronide conjugates than did urine from orally treated animals. Amounts .
of glucuronide in urine from bile duct-cannulated rats were less than amounts i
from noncannulated rats. Bile contained large amounts of glucuronide conju- ’
gates; most compounds of low molecular weight, e.g., TNT metabolites, are
excreted in bile only after conjugation with glucuronic acid or glutathione. i

Although the extractable radioactivity increased considerably after
hydrolysis with B-glucuronidase, major changes in the metabolic profiles
after hydrolysis were not apparent. The only notable changes were increased
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amounts of diamino metabolites in urine of some species, e.g., rat. On the
other hand, some notable changes were demonstrated in the TLC profiles of
rat urine after incubation with aryl sulfatase. Considerable increases in
polar metabolites including the diamines occurred. However, there were no
increases in the extractable radioactivity. This was taken as an indication
of the absence of sulfate conjugates. Early studies have demonstrated

no rise in ethereal sulfate excretion after administration of TNT to rabbits.56
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VII. CONCLUSIONS AND RECOMMENDATIONS

The present studies indicate that TNT administered orally, dermally,
or intratracheally was readily absorbed, distributed, metabolized, and ex-
creted in urine and to a lesser extent in feces. Absorption by the dermal
route was slower than by the oral or intratracheal routes. Species differ-
ences in dermal absorption were found; the highest absorption occurred in
rabbits, followed by mice, rats and dogs. TNT was more rapidly absorbed
after intratracheal instillation than after oral or dermal administration.
Biliary excretion and enterohepatic circulation appeared to play an impor-
tant role in the disposition and metabolism of TNT.

TNT was metabolized extensively in all species examined, whether
treatment was oral, dermal, or intratracheal. Most of the metabolic products
were highly polar with very low extractability in organic solvents. Large
portions of these products were conjugated with glucuronic acid, but no con-
jugation with sulfuric acid was detected. Other conjugates or inorganic
salts of TNT metabolites were probably present. Most of the metabolic prod-
ucts were reduction derivatives, including the hydroxylamines, the monoamino-
dinitro and the diaminomononitro derivatives. The benzyl alcohol and the
acid seemed to be present in medium quantities, but this was not confirmed.
The parent compound, TNT, was demonstrated in the urine of some species but
only in minute quantities. The mild extraction piocedures used in the
present study minimized the alterations of the hydroxylamines to the azoxy-
toluene, but the latter was present, especially after fractionation of the
urinary products in the presence of NaOH. Other products of TNT metabolism
were not identified due to lack of authentic standards for comparison.

Rabbit urine showed a unique metabolic profile which differed
quantitatively, and probably qualitatively, from the metabolic profile of
rats, mice, and dogs. The presence of larger quantities of the hydroxyl-
amines and monoamines in rabbit urine was demonstrated. Rabbit urine also
contained either or both of the diamines found in the urine of other species.
The metabolic profiles of urine from rats, mice, and dogs also differed quan-
titatively. Even within species, some quantitative differences were demon-
strated between individual animals. Major quantitative differences were
demonstrated in the urinary profiles of orally versus intratracheally treated
rats. On the other hand, the differences between urine profiles obtained
from orally and dermally treated animals were minimal; larger amounts of
the parent compound, TNT, were eliminated after dermal application. Although
the extractable radioactivity increased considerably after B-glucuronidase
hydrolysis of urine from different species following different routes of
administration, major changes in the metabolic profiles were not apparent.

The results of the present study provide some data relevant to
the selection of species and routes of exposure for any subsequent chronic
toxicity studies. Based on urinary excretion patterns reported herein in
comparison to earlier published information on humans, the present results
would suggest that the rabbit may approximate humans more closely than do
mice, rats, or dogs. The rabbit certainly excretes higher levels of at
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least one of the potentially more active metabolites, hydroxylamine, which
might enhance any potential carcinogenic responses. The rabbit, however,

is not an animal commonly used in carcinogenic bioassays and certainly is
not recommended herein for that purpose. The laboratory rat historically
has been used extensively in carcinogenesis studies; the metabolic profile
of TNT in rats is qualitatively similar to rabbits and also to humans. As
such, the rat remains the most appropriate animal model for chronic studies.
Mice could also be used for carcinogenic studies, but the only apparent ad-
vantage would be in the use of larger numbers of animals. Dogs would not
be suitable for carcinogenic studies if for no other reason than the time
interval (8 to 10 years) that might be required to undertake a study of this
nature.

Human exposure to TNT for the most part is probably through the
dermal and inhalation routes. Dermal exposure in humans can probably be
simulated by oral exposure since the metabolic profiles in the experimental
animals were qualitatively similar following oral and dermal exposures.

The major issue would be to adjust dose levels or at least to interpret ex-
perimental results as a function of absorption since the present data demon-
strated less absorption of TNT following dermal application to rodents.
Additional metabolism studies would be warranted to better define relative
absorption following oral and dermal exposures.

The question of simulation of inhalation exposure using oral ad-
ministration could not be completely resolved in the present studies. Fail-
ure to produce adequate dispersions or aerosols for inhalation exposures
negates any direct resolution of the problem. Metabolic data, however, ob-
tained following intratracheal instillation demonstrated quantitative dif-
ferences in urinary profiles, hence metabolism of the compound. Moreover,
absorption, distribution, and elimination were more rapid following intra-
tracheal instillation. On this basis, use of oral exposures to simulate
inhalation exposures would not appear to be appropriate. However, because
of the apparent problems associated with the generation of aerosols for
inhalation, oral exposures may be necessary.

The need for further research is obvious. Additional efforts
should be directed to developing techniques to produce aerosols or particu-
late dispersions appropriate for inhalation studies. If successful, addi-
tional metabolic studies would be required to determine absorption, distri-
bution, metabolism, and excretion of TNT following inhalation exposure. If
not successful and oral exposures are used for chronic studies, additional
metabolism studies would be warranted to better correlate TNT disposition
and metabolism following oral exposure and intratracheal instillation on
the assumption that this route would simulate absorption after inhalation
exposure.
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Figure 1: Schematic Presentation for Some Possible
Biotransformation Products of 2,4,6-TNT

(1) 4-Hydroxylamino-2,6-dinitrotoluene (VIII) 2,4,6-Trinitrobenzylalcohol b

(II) 2-Hydroxylamino-4,6-dinitrotoluene (IX) Trinitrobenzoic acid 4

(111) 4-Amino-2,6-dinitrotoluene (x) 4-Amino-2,6-dinitrobenzylalcohol

(IV) 2-Amino-4,6-dinitrotoluene (X1) 2,4-Diamino-6-nitrobenzvlalcohol

Q'] 4,6-Diamino-2-nitrotoluene (XII) 2,4-Diamino-6-nitrobenzoic acid

(V1) 2,6-Diamino-4-nitrotoluene (XIII) 5-Nitro-m-phenylenediamine

(ViI) 2,6,2',6'-Tetranitro-4,4"- (XIV) 4-Amino-2,6-dinitro-m-cresol
azoxytoluene

83

¥
¥
!
i
t




*sjex y 03 ¢ jJoO
g 7 ueaw 3yl ST Iurod yoey °sIvY fo1meg-ondeadg 3TN
03 (8%/8u ) INL-Dy7 3O UOTIBIISTUTUDY Teayoeileilny
10 Teap SurmolTo4 pooTg UL A3TATI0BOTIPEY JO STdADT (7 2andty

(mnow) swiy

e SIS
v I

\
\
\
\
0———-\0————0
1
Q ¢ w &~ 0

sjuaoainby (N1~ D,

s B

(pooyg jw./B) voyosuaduor

84

/m 1.

T

(f = u) QO V====9 -1 0y
(% = u) joaudDHDIY) g

1

0g A

0% ‘

08
06
00!

L




.gyea § 03 ¢ 30
*s3ed >wasmc-w:wmuam a1en ©3

w 24d) ST jutod yoed
qui 10 B0

qg ¥ ued
hwx\we 0S) INI~O¢7 30 uo13e1ISTUTWPY 1esyoeilel
guimoltod 2114 ut £11AT720€01PFY 3O uOTIAOXI jo so1ed ¢ 2an314d
~ [STE ] v awty

{

™
(1nop /B3/BW) 4%
s;ualmmbg INL- 3“

.-V POI" "9
Ac = :v _ao;oo:o::. ) o <




AD-A11% 025 MIDWESY RESEARCH INST KANSAS CITY MO F/6 6/20
SPECIES OIFFERENCES IN THE DISPOSITION AND METABOLISM OF 244s6-==ETC(U)
JUN B1 A M EL=HAWARI+ J R HODGSON DAMD17=76~C=6066

UNCLASSIFIED NL

— B




*sjel 4 03 ¢ JO
4 i ueaw ayl st jurod yoey ‘siey KaTmeq-andeadg Sfen 03
(3y/8u Qg) Hzanoqa JO uoTljea]lsTuTwpy Te2ydeijeijul 10 TBIQ

FUIMOTTOL @T1g UT AITATIDEOTIPEY JO UOTIIIXY dafiefnun)
(sanop ) Bun)
v € Z |
T T T T s
B i i T
A
Ve
e
\\
A
Ve
7
I
7
I
7
e
-
-
7
-
-
-
-~ *
-
-~
e
-~
7~
-
-
-
-
-

(€ = u) IO Q===
(v = u) |oayooyou| @ L]

Sl

(174

114

950 40 4UIRg AydIAWWNT

4 9an3dtg

$1u9(oAINb3 INL~ Dy,

86




© e v y——————— g« e =

audnjolhxoze- ,p‘y-0111uea1d)-,9°,29'7z ‘0 'S
auaN[01011UIP-9*y-outweAxoaphll-7 6 Y

! auan[ojoxlruiIp-g‘z-outwe(Axoaphj-4y g p1oe d1ozuaqolliuill] ¢
L [4

9 {

1 suanfoloxfuiIp-g‘y-outmy-g -
auan[oloilluip-g‘z-outuy-4 °

m auanfojoajiu-y-oulwerg-9‘z -
auaN[0310111U-Z-OUTWRIF-9 Yy *

[oYyoo1e TAzuaqoairturay -
INL

:8umo[ (0] 34yl jJo paiIsisuod
amixIm ayj, -suolitpuod Hd JuIIIFFI( 1€ 234ld YIrM volderIxy
Aq s911[0qe3I3{ 1eT1IUII0g SUIN pue NI JO IMIXIY © jo UOTIBUOIIORIF :EB-G aindiy

: “INL pue
sauirweAxoxpiy auwos
‘3uoniolhxoze pue
Toyoate 94yl jo ISoj sauTweIp
99 9V awos ‘saurwe
| ] -ouow 3yl Jo ISoy o
_ 53 SV
_ |
HOBN R G°0 Y3IFA 3IdeadIxy
*INL awos muaufaouhxonn pue
1oyod1e ‘saurtwepAxoipAy I3 Y3Ia (9a0qe se
aya jo isow ‘pIde Iyl iV 79ex3xa ‘g yd o3 asnlpy aNUIIU0D) 13YI3 (IIM JIBIIXA
¥ v ‘(1211 N 1) €-Z Hd 01 Ajrproe
| | - sautweouow ‘asejejns/asepiuoinon]d
_ Jwos ‘sautwelp -g y1tM ajequour ‘(aajjynq
jo sjunouwe 3I3ae] 3j1e332e) o°g 1d o7 aisnlpy
104 %0T U3Ts 30B13XY t3 X7
| | , -
*INL pue sautwelp Juos _
‘auantolfxoze pue joyodie
¢goutweAxoapiy °sdutweouow 19332 Yiima joealxy
3yl jo 3sow ‘pyde I3yl [TV ‘01-6 nd o3 1snlpy
23 v
L }
-sautwetp 4
jo sjunowe [lews fauanjolfxoze pue
loyooie ‘saurwefAxoipAy ‘sautweouow I3Y19 Y1lm OBIIX3
ay1 jo swos ‘IN] Jo sjunowe 33ae] (101l N 1) £€-2 nd 03 A31ptoy
(aay11 = 1) '3 (snoanby = y) 1V

l . — > ]

19119 y11M 1eaxy ‘g pd Jo snlpy

SALLITOIVLIW TVIINILOA NV INJ 40 J¥NLXIK




§ (cuoT3dBX} Yoed UF AJTATIOROIPEA 9[QEIOBIIXD JO a3epIuadiad 2yl 3IBDTPUT SaNTeA)
INL-Dyp UITM AlTew1a( io A[[ea0 poleoa] STBWIUY WOIJ paurelqQ sulif 1 %Z JO uorleuoridel] :q-g¢ aandty

vy L9 *sd0q el 8°0¢ ‘sBog £l 9y ‘sg0q 6t 9°9 ‘sdoq
[N T°ST *s3yqqey £°91 791 *sS3pqqey z°¢ 9°7 ‘sarqqey Lt Ly ‘s3yqqey
; 08 z ot ‘30N L1781 8°92 ‘9dIN |28 1 9 ‘OOTH 7°8 '8 ‘30K
. [ N4 0°9 ‘siey 92T 8- 1¢ ‘siey 01 8°1 ‘s3uy €°01 6°L ‘siey
! lewiap  jelo mm Jewiap [eio Mﬂ {ewidp [ei10 NM fewlsp  [eio mﬂ (aa0qe se
.ﬁ ; _ | SNUTIVOD) I3YIJ YIFM IOEBIIXD
) ‘(10H UT) £-Z Hd 03 Ljypyde
ﬂ\ (Tw QG X Z) 19Yyld Yiya IdeIIXD ‘asepjuocanoni8-g yiya ajeqnoug
(1% 0§ X 7) HOEN NS0 Y3ta 30p2Ix3 ‘(HO®EN NS) 6 Hd 03 3snfpy *(1233nq a3e1228) Q°¢ Hd 03 isnfpy
|
L°LT Tewldp ‘g yz [el0 ‘s80(q 1°¢ Tewidp *‘z°[] Te20 *s3o0@ 6°7 Tewaap *9°+z Teio ‘s8oq 7'6G Tewaap ‘/°1y Tea0 *s8o0q
§° (T Tew1dp ‘g°yZ TBIO ‘SITqQEy 0°TT Tewdp ‘g+/ Jelo ‘sirqqey 8°1 Tewiap ‘[°Z Teao ‘siyqqey 0°€G Tew1dp ‘I-6S Teio ‘siyqqey
1°97 1ewaap ‘g€ Teio0 ‘3OTH 8 11 Tewadp ‘g 41 TeIO ‘BOTH €°T Tewiap ‘¢z fero ‘@oTH L°T1C TeWdp ‘g'l€ Teao C3OIH
8°%7 Tewiap ‘g° /g Tedo ‘siey €°TT Tewidp ‘/-g (eao ‘syey 9°0 Tewidp ‘4T Telro ‘saey 9°zS 1ewiap ‘g 9y yeio ‘siey
4 Y9 7y ﬂm M<
| I
1 @
] qw‘ (Tw 00T X €) 32Y3ld Yyiym 3Idoea3Ixa 0
i (TW 0§ X ) IOH %0Z Ya®a 3dea3xy ‘(HOBN NT) O0T1-6 Hd 03 1sn{py

8°77 Towidp ‘9°gg yeio ‘s8oq 1°19 Tewiap ‘g Qg Teio *g8o0Q
§°8¢ Tewisp ‘g z¢ Tel10 ‘s1Tqqey g8°'yS Tewadp ‘g 19 TelO ‘siyqqey
§°g¢ Tewidp ‘v°1g Teio ‘0T 1°€S Tewiap ‘1-Qy B0 “IOTH
1°9¢ Tewlap ‘g*/4y feio ‘gsaey €S TEWIap ‘G sy JelO ‘s3ey
7y Ty
L _ 1

(Tw 00T X €) I9YyId@ Yyigm 3IdeaIXd *“(1JH NI) £€-7 Hd o3 3Isn(py

1°97 Tewadp ‘Q°11 TeIO *s8oq 6°C8 TEW1LSpP ‘G°g8 [el10 «s8o0q
£°9 [ewadp ‘g c TeIO ‘SIjqqey €°C6 TeWIdP ‘Z'%6 Telo siyqqey
§°g [ewidp ‘9g°g [eIO0 C3OTH 16 Tewiap ‘¢ 16 TelO “30TH
£°0T Tewaap ‘g-y 7eIO ‘syey £°68 JEWIBP ‘4°CH [EIO ‘syey
(29w3g = 3) 3 (snoanby = v) Ty
L |
|

(Tw 00T * €) 12y3@ yays 3I2ed3x3 ‘g-y pd o3 Isafpy

doq *3TqUey ‘esnoy ‘iey

INTYN ¥R %2




SuaN[034AX0ZE- © $—013TUBIIBL-,9°,2°9° 01 3UdNT0301ITUIP-g ¢ y-ouUTWY-2
9UINTO0I01IITUIP-g‘4-OUTWRTAXOIPAY-7 *6 aUaNT030IITUTP-g ¢ Z-ouTUly~H

¥

@ duUaINTOI0IITUTP-9 ¢ Z—-OUTWBTAXOIPAH~Y °8 pIoe 210zZuaqoaITuIil
j 3UaNTOI0AITU-H-OUTWRTIJ-9*7 '/ ToyooTe T[AzZua2qoalITurll
auanyTo3loilTu-Z-outwerg~9‘y °9 INL

:918 S90Ual19Jaa Se I[qEITeAR Sa3jToqElaw T[eriusjod pue INI
*(3q/3u 00T) INI-Dy1 U3ITA ATTRIQ Pa3ea1l SIeY 3JO durif)

~ N TN

wo1J pauTelIqQ SIONPO1J ITqeIdeIIxXy 93e3ady T[AYag ayl jo DL :9 =2andyg

N .
utbuo
00°1 $/8°0 05£'0 290 0050 SLE°0 052°0 521°0 0
| v | | \ﬂ L L
r.m m.u. Jrl._ _| 4 . E 1
[} | . ) i —
1y |
L TL
|
o
] br I
|| by
tro ]
_— |
UIAT O rL —
N ST n
¢ )|
od ]
J

114 3udATOS

[}

]

¥

'

]

1

]

]
—
——
—
——

01

(1 ¢ ¥ !PIOY d1483y : SusZUDG) |IA UPA|OG o cmeme
(151201 490p 1 P2y 2180y : [OUDING “U) | JUBA|OG e
S

ot

oz

114

0t

wd> op

89




r————— PR (PO

suaniolfxoze-, 7 H-013TURIIBL-,9°,2°9°C °0O1 dUSNTO30IITULIP-Q ¢ y—ouTWyY~-7 °*
2UaNT03013TUTP-9¢ H—OUTWRTAXOIPAH-7 °* 2UINT0I0IITUTP-9* Z-oUTWY~¥
2UANTOJ0AITUTP-Q ¢ Z-OUTWRTAXOIPAH-H ° PIOB 2TOZU2GOIITUTI]
ausnjojoxlru-y-outweIiqg-9‘z ToYyooTe TAzZuaqoalTuril
auanTojoalru-~zZ-ourtweI(g-9*¢Yy INL

— N TN

O M~ 00

:91e s9OuU2laIaa se I[qeITRAR So93TToqelaw Teriuaijod pue INJ
*(81/3u ) INI-Oyy U3ITA ATTBI0 poleeIl $3TqQRy JO BuUrIq
woxj PoUIB3IqQ S3IONpoag 2[qeIORIIXF 238ILVY TAY3lg 2yl jo D1l :/ 2andrg

N
u1bup
00°1 §/8°0 062°0 §29°0 0050 57450 ] 05¢°0 GZ1°0 0
L dﬂL } 0
.ILII.T J-IJ.I lﬁ | lu i —l i
- H — - -~
~ {
H }
| - |
1 T
) fll 1 ] |
[ v { I
— ) bl
| ! |
! S L
) | [ T
' [
1| -J
o
14 45 wm
| S’ L 3
3
111a woates || P ﬁ I
01 1 z s 3 9 .t
6
-102
-1
1 3uaaAajog ﬁ ~ ~ g ~ ﬂ ~ ~ - WN
¢1 g 1 & 5 5 L £
4 L]
(1t ¥ P19V 210y : BUSZUBR) J|A JUIAOS e e
(1 51 % 0L “940M ¢ PIOY 21Oy : |OUDING “U) | JUPA|OG cmmmm -
TN 11995 Joe

TR ROPATAPTe e e ek i e o 8 R L




T LRI 2l 2 R W

auanyTo3lfxoze—, h*4-013FuURIIDI~, 9,29 ‘0T dUSNTO030I13TUTIP-Q ¢ y-ouTWY-7
2UINTOIOIITUTP-9 ¢ H—-OUTWRTAXOIPAR-T 3UBNTO03011TUIP-G ¢ Z~-OUTWY-
2UINTOI0IITUTP-9 ¢ g~OUTWRTAXOAPAH- PId® 2102U3qOIITUTL]
auanio3oalTu--ouUTWeRIq-9°z ToyooTe TAZUS9GOIITUTIL
auanyo3oxlfu-g~-ouTweIqg-9°¢y INL

— N Mg

.

.
O M~ OO

:9I® S90UaI2J91 SEB ITQBRITEAER S33[Toqelau Teyiusjod pue IN]L
*(8/8w ¢) INI-Dyp UITM ATTeIQ po3BRd1] s3oQ jo dupij
wolJ PauTeiIqQ sIonpoid 2[qeIORIIXY DIBIDNVY 144y3g @2yl 3o DL :8 2and1g

“ T1Ia 3usatos _ h ~

ux uiBup
001 548°0 052°0 nmw.o - 005°0 §LE°0 052°0 szL'o 0
1 1 1 1 - | [l ]
AL 1T
! |
! | i
— 4 |
5 L4 |
! “
}
1! o I
i 1
LJ |
1
|
|
1
1
|
|
-

2 —
[T
~—

—

T | b ton

Fr——————————— e ———————

L_—_-—--—-_T

(1t ¢ P19V 2492y : SUIZUIG) |{A HIAOS e
(1 21201 2ipp 3 PI3Y d4dY ¢ jouding TU) | USAJOS e
SGuf 56

o1

a
wdo 9

174

ST

91




*93e31908 TAUlIa yiim
peioealxa uayl 1y #g 103 ((°'¢ Hd) I933Ing 33eE3LDE YIIM PaIBQNDOUI Sem aulif
*(34/3u 001) INL-Jyy 30O UOTIBAISTUTWPY TBIQ 1933e pduUTEIqQ dUTIf) IBY JO JIL :B-6 aan314

B utbuo

00°1 §48°0 0sZ°0 Gz9°0 005°0 GZE°0 0sZ°0 (T4 0
- ! 1 I ] l | !

i
J S e s I = i

1 -

u-lll_ |

wd> o

92

(1% p ‘P1OY 2190y : SUIZUSQ) |IA UPAJOS ceemem
(13120t {43100 : POy 1Dy 5 fouding *U) | JUIA|OG e -
SULN 19y Jey




*ajel90®e TAY3Id YITM pOIdBIIXD UBYI 1Y H7 103
asepruoandny8-g pue (0°¢ Hd) 193Inq 23BILVOE YIIM POIBQNOUT SBM BUTIQ

‘(83/%m 00T) INL-Oyp 3O UOTIBIAISTUTWPY TeIQ 193IJ8 paurelqQ aupaq I8y 3o 1L

# uibup
00°1 G/8°0 05470 G290 005°0 GLE°0 0sZ°0 STL'O 0
L I 1 1 1 | |
i S I I~
g S o=
i r—-
- o wud r|lj |
— |
1
|
i
Lo ]
|
"
| N,
L--J T
| ]
1 1
) )
| |
| |
i !
I
1 |
| |
f 1
L.-J
(1 ¢ PIOYV DOV : BUIZUBY) ||A JUPA|OG e ame
(131 %01 {49400 2 PIOY 21IDY : |OUDING “U) | JUIA|OS e

( asopwoinan|b-g 4 )
Lo

ot

sl

4

114

ot

St

SY

:q-¢ 2and1g

wd>d o

93




*331B31908 T4AYyls Yimm
p23oBI3X0 Uuayl ay %z 103 (0°¢ Hd) 1933ng 23IBI9OEB YIIM PaIBQNDUI SEBM 2UTIf
" (3%/3u ¢) INI-Dy 30 UOTIBAISTUTWPY TBIQ 193JB pauTelqQ aurif 3Tqqey 3O D111l :e-([ @and1j

® wbup
001 54870 0S4°0 §29°0 005°0 GLE°0 052°0 szL'o 0
L 1 1 ! 1 1 1 L
L ﬁ.lll_ hﬁ X 0
|
L — |
— ] i
.IIJ_ i ~S
Lt
-0t

94

wd> o

-1s2

[ ———— e e e

(1 ¥ P19V 23OV : 2UIZUIG) ||A JUIA[OG e e
(12120l {994Dp ¢ PIOY 2190y ¢ JOUDING "U) | JUIAJOG e
aulin 11qqoy Jgy

e e k- i b s £ el _a i o PO e e .




N N . VTN

*93el1208 TAYlD YITm PoaIdeBIIXD UDYy] iy

V14

103 asepruoandnid-g pue (('G¢ Hd) I23Inq 93LILIVDE UYITM PIIBQNDUT SBM SUTI[)
*(33/3w G) INIL-Dyy 3O UOTIBIISTUTWPY TBIQ 191JE POuTEIqQ SUTAN ITqqey 3O IIL

:q-Q1 2an31g

mz u1bup
00°1 §48°0 0sL°0 $29°0 00$°0 SL€°0 0s2°0 scL'o 0
] 1 1 J ] A 1 0
)
_— l
-
i |
! l - i
“ T Bt I
i and L._J Hot
1
|
1
| st
L |
! i
“ “ —10¢
 W—
152
—oe
-15¢
(1 ¢ ¥ ‘PIOV 2HIOY : UIZUAQ) (A JUIA[OS em o = Jor
(131501 ‘49D : PIoy 21IDY : [OuUDING “U) | UIAIOS cmemen
( @soprucunaniBbeg +)
3TN 11990y

wdd o




s g

e ?vslll.— —] -]-
*3jeil80® TAYUla YilIm P23IDBIIXD
uayl 1y 4z 103 (0°¢ Hd) J19233nq 93elEOEB YITM PalIeqnOUT sem aurif)
*(3%/8w ¢) INL-Dyy 3O UOTIBIISTUTWPY [EBIQ 193IF paureiqp auran 8oq 3o 1L :e-IT 3an314
" wbug
00°L G48°0 0620 §29°0 005°0 GLE°0 0sZ°0 SZL'0 0
| ] ] I A I al ] | 0
! A %
!
T I [
— e _l-llJ “ Lm
“ —_— _vlult..lJ_l “
==
Tlu.._ “ “ #o_
l
! ==
Leud J_. |
6!
O
o
-0z
*
0
°
3
st
-10¢
—5¢
—or
(1 ¢ ¢ ‘PIOV dHODY : BUIZUBY) ||A HUIN]OS o e e
(121301 {19iop ¢ Py 213Dy : Jouding *U) | JUIA|OF e
sunn bog Jdoy




*23e390® TAYl® YiTm PaIdEIIXd UdYI 1Y 47
103 osepruoanoni8-yg pue (0°¢ Hd) 193INnq 23BIBDE YIIM PIIBRQNIUT SBM IUTI[]
*(3%/3w §) INL-Oyp 3O UOTIBAISTUTWPY [BIQ 193j® PauTeRIqQ 2uTin S0Q JO I :q-1 2ind1g

¥ T1-1Te}
00°1 §£8°0 05,°0 §29°0 005°0 GLE°0 05270 sZL'o 0
) 1 1 ] I

.rn...ﬁﬂ..l.ﬁ..ué.u!.ﬁ .._cA_ﬁ L 0

‘l

| Ny Lo
L. -

-
1
{
4

Lood st

(1 ¢ 'Ploy DUIOY 1 2UBZUBY) [IA HUPAIOS e e

(12120l “9iop 2 Ploy 21130y ¢ jouding "U) | JudAajog
( 3soprucinonbiog . )

sulify bog




SMOT103 T @an3t4

dUINTO0IAX0ZEB-, h ‘H-01ITURIIB]L-,9°C°9°7
AUANTOIOAITUTP -9 ‘ H~OUTWETAXOIPAH-T
9UANTO0AITUTP-9 ¢ Z-OUTWRTAXOIPAH-
auaINTol01ITU~—OUTWEIq-9°¢7
QUaNT03013FU~-Z-OUTWRTIG-9 ‘Y

‘0T
‘6
'8
"L
‘9

2UaNT03013TUT(-9 ¢ y-OUTHY -7
2UaNTO30IITUT(-9 ¢ Z-Outwy-t
PIOV OT0zuaqoijluTral
ToyodTeTAZUDqOIITUTIL
(INI) @ueno3l013TUT]

. .
L2 B TES B Ta

‘aae

SPAEBPUBIS JJUIIJ9Y "SIUSATOS swes 9yl yita padoyaasp pue paizjods aiam (6T

a1qel ‘QI-T °'SON) Spaepuels douaiajal pue INL Jo sardueg

rduanTol XTI T:T:QT ‘I9lemi:pToe OFldde:iTouRING-U ‘] :SWOISAS JUIATOS
uy padoTaadp siem sa3eTd DTIL YL INL-O4f YITM A7Teaydoealeajul 10 A[Teumiaq
£ITeaQ peIE9a1]l 20FTW PUE s3ey WOL1J paufeiqQ SUTA[} MEY JO I :ZT ¥1n31j

*I:4% ‘pIdoE OTI9d®E

oMm]

99

¢
;
;
()
:
{
.m
i
T




00°1

*

PR I R T S T SR S P PR B R S Y ST TR S L JEE I IR T R 2N O B S R R I R N K I

06°

0°

[1 4

0

P

[T
$*9
LA
L%
[N}
ety
| R
£eni
6~
0

Heu

oy* ////
toonconoonnnooncensornasndon

1 JUDA[OS ‘Juswleaq]l |BAQ ‘siey ITeN ‘dPuUta) IH-%Z 1-B~C1 2an31J

1
S h 9
0 14A L]
(10 A [ ney* (U 2 nee ot* 00
2 »on R R R A MR S SRR AR SR TR RARCACBE ARSI RO AN RN

annBasnonAC R ER AR

0t .
" 6 7

[ SR R P R AR R TN R E R TR P Y ¥ ¥

BOVBRBLONEFBER AN LT BRI ARBBDPERNANRERQRN AT B R R AL DTN LR R PR Y Y.

soTtonBnproRrRTTARERIrRMARNRABR Yt r AR ARG A I AR rANREARIEBACOCIBERADBBORIDE OGO
BEOARBRIBE R COR LN RE P AR RN AB RN R P r I NARAREI DA ADRIR 0B NBADATERIBNONCABNOAILDBODOG

BRI BINDADBC AR BEBRAN B LN AN AL OB RO A AaRNBABOARNBIBABBBEINARRILBOTLDOENDOD

LR R Y L LR R Y R R R R R ) crobtnsavesoana trnpnnsgL
foanno bR COBOECEDBED N LT XY R Y XY RN
rospttasseBOR AL AN DR B 8 sancece
nenronprunBocropsnte s LY ERE-X ]

LY RN R LYY
LEX LY. apsonds
HnnnIe snosaoda
aanonn ssvoony
annoan EEX R
S 19 elese
w*ee 210 -0
u°tl 0000°0
E L
LA RH96*
14 £906°
Sl HE &R"
6°02% clng®
Lotrire L WA
STitee €969
-2 3 8 Y HENG
G2Ln [ TR
Y'u2ls REQY*
L°GChHY [ 118
2yynt HEYE*
L9726l Cluee
b6t ht HHTZ*
LE9AL Y €961
" P2HL HEAD®
[ RANA N 0000°0
* WA LT
heH

ON

-

0

‘R

4

‘t

‘Y

]

b

°d

‘M

‘e

ol
1l
21
el
*ul
sl
*91
Ll
*yi
‘6l
‘vl
b ¥4
*d<
‘te
14
b T4
*9¢
by X4
b -14
*6d
*0€
* it
* 2t
et
XS
St
9t
YA S
‘Ht
‘6t
‘uY
lv
Al
‘te
tey
e*h
+°Yyn
RS
L]
sthYy
0y
T INAAT0S

X AD=T QO =D =

R R A P T R N R R R T R

-
A WICwZr

LR AR I R I I

-

100




Sl T o fowe:cxe sasagieen Pl * A i v o =
3
X1 3UsATOg ‘Jusdwleai] (eI ‘siey OTEW ‘Bufan IH-4Z :X1-e-27 2an31y
1 f
01 ¢ g £ L
h 411 te 4

00°1 06° ov* 0r° yv 04 ° (i [F] he® nl ne°o

” A IZEAEEYEE TN LLEELEELEERICEY REEEE R RE LRI XN IR R RN A R Y cAnargunadpoentthnantnanpaneno rononn e*0

w . OB ABNBBENBNABANANNROPAAR N NADGBO LR |
* 3733##..1333..u3$ﬁ:1333‘33311303‘ 0.\«
. LEX X TR YR Y] ¢t
. LAY YY) L 4
. tbopnnnonn Y
. stpusnnsoon +°9
b4 dthoasnnnpso LR} A
. adanscoase +cy 1
: btosovsano *ch 1
. nassnonoes +°01 A
. sosonnnaas e ]l 1
. LYY YIYYY ] o2l 1
. scasoonone el J
. stusossace sonl v
. sesssoacos +°51 o
. soaannnone +°91 1
. stnsnnnnee syl a
. LT YT Y YTy Yy eyl v
. atnanphooe +*6l ]
. cosessanse +°02
3 LYY YYYY ] 12 —
. sdsnasnane +*22 o

R —

* ssnnapnnes st l
. sosospaunoes LRS-
. LY YT LY Y YY) LR T
. LEXY T YT FYYes s092
. tassnneaan «*l 1
. scnnvosone s ul N
. sonnoosnee +*62 3
¢ Y*ge 0000°0 soasnoseae +* Q€ 97
. i sonsoanvee s°le L]
. o 21 AN96* XTI Y Y Y s 2€ 3
. [ g Z°1 tIne* stosnonnon st t d
+ 0o°0 0°0 IR N senevonoan LRa 18
. 0°n 0°0 (ST sennnanooa +°4E
. [ Z°1 LA WA s4nnnnonce LRSS
. [ I L°¢€ £969° fuannnnosco +*LE
. Pl 6RE1L AL6S ansnasovow +°yt
. [ 1ecent [ T snponsanas 6L
. 2° PAR I | HR9y " tosnnnaasn LA A
* u* [ 34 3 £ £9pey* annssnnecn LA R
* L Geht Y HEYE * ntonncoosn +°2h
* Cha | Y yHb Elwg* sasanssans IS X ]
. L A HeORY] HH 7" srnonopnanas ‘v hy
L4 Y% L*Ing] €96l * senerpanen LR 4
* [[Rd] (A AN HEARD"® Aersnanese LR
. ToHn Peudhyy noGo*n fong canae LR A
+ 1 Yer ¢ Al ¢ M Anhannosond ‘TNYy
* LEFT YR PR Y] LR 4
. Bannanapant +°0S

654 UN 6 INJATI0S

P R — " -




I JUSA[Og ‘jusawieadl] [eIQ “siey a[ewsay ‘Lurif IH-yg :I-9-¢T 2an3dyt4

0r 862y S n L9
1 IgA e
00°1 ne* Ow*® [ 06° [{K N LR 0c¢* nte 00
ssspovanbooontonnnnonosoensbaocn t anaLTannny TR TR ERY PRy PP EEEEEL TR Y YT LYY PRy PR Y Py ey L]
. B CANNU BB RE N AN AL BB BRE S AR LB A RABILC S S RAPBCEL AR RDONOREEABBOENODDEDD +°1
. * L X-XN-F- R0 NN SRR B AR A I I - IR A R A O L R R FRB BRSBTS NBBBRTNBIBDIBEAL BN OIN
. BECRBBOBDEBRANEN NN EADBOBRNBEL TR LR D o nLar rOBGULENOBE RO EARER ot
* pRGRBIGLEDBLODAADE N DL GBGUDHON Lo - 3 e 0 I o HNANVGOHEGHESGERTS branoreabn ‘l‘
* papBpBAR BB C DAL BB OR BRI LA NDBENaDONBRLD ancoscrbpond QIﬁU
* st aBdBOBET el nrBenBEloODN DY ttonrnronsn +ty
. sransreonCBONBECGTRRBODY anononn tesneonnn L] A
. resnCCLGRNRBABNOBROBRU BN sencane tsooconnns oty 1
. Fennny srunes sosnnon cosnunnnae +t6 1
. nanuan soontne sronnnosne «*0l A
. seonnn axanoabto snnosoanns el 1
. santae nooonaonot «* 21 1
. snooonnane +cel o)
. sononpnoaen s*9i v
. sonnnoncep 41 (4]
. soopoapanne +*9l 1
. sovronnunne 21 (¢}
. sononncusosc el v
* +*aql N
. st 02
.
. oa—N m
* +°22 —
. L34 ¥4
. +° 92
. G2
. +°9<
. LA X4 1
: R e
: 1402 Ao 12 e
. €042 0000°0 O
. ¢ . +* 1t ]
A A4 3 p
: v* toe QRGE " HMM w. _
. [1 v* 0l F906° ‘o ag
. 0° Lo HXTE eost
. L Lo L0t iR . e9E
. 1% L*16L1 LAY el
. 0y 2* %192 £949°* cont
. 9°H LA LY REFRG " ey
. w1 H*91) 94 g€lege TS
. 6ox He 1268 HHG Y iy
. 9°e [ 244 4 tE90%" veew
. g AR EIRT cog
- . .
Do mee e
+ L] L] N '.ﬂ" .
. :.— «-nxm_ tysL” cryy '
. e.. x.?\.; Ht 60 ° RS i
. [T RN N AT nonnco conn
R (I * owdi) LI RO
- 09
UM O L UINAATIOS
f




v e " N w s g \io

X1 3juaajos ‘judwleal] T[ei10 ‘siey a[ewdyg ‘auti IH-4Z XI-9-¢T 2an31yg
h
01 1 Z 6 S 8 E 9
0 1Y R
00"t [ 0 [ [+ vy [ 134 ng - [ Xl ul n°o
‘ppnanouBoenDdBANTROBINRONNBRORINRBIRNRRRNG AP aerBAnR R ACRtBORR AR andnanoEaoD e I BOBBBD sBBODN *«*Q
* snrann BAVLIEHABINIBEIBBINBEAJBBRNIBBBIBBINGBOBGEARSNBBRLS 0.—
i - EREE N ET IR EELEET PN Y X RN Y YRy YY) L4
: - astosotsnnnnoans +°F
. Basnrnnoob L
. c“nonsnnaen +°5
. tacoonotond +°Q
. steonnnnaes L 3 A
* tbononcees *°H 1
. ssopsosase LR ) 1
. sosnacvone +°01 A
. #bancccone "1t 1
. sossncnesne e 1
. connnuaano ot b
. ssgeponens LR A v
. conennseen *°5 0
. shosnanasn eyl 1
\ . sssssosnocs +c2 1 a
. LYY YR YY) syl v
. voosncenas s°6l ]
. [ XYY YYY YY) +°02
. Bhosnneone L2 T4 P
. scsonnvusce *22 o
. asasonvace [ X4 —~
. ctosnneven LR T4
. dnossoonns 52
. ctsponcone 92
. coonnnoses LN X4 1
. L2 TYYYYYY Y +*Qe N
. cbunsodoen +°6l 3
. . supennnens +°0€ J
. YrHe ..::Z“xa tsonnnnens LR o
. sesononnes +*ct 3
. c” mnm 100.3“ LYY YRy YY) sLE d
3 N.M N.M “WMW. csonswononn +*of
. . . . coopnnonne +° 58
. c.: c.c ..:;. LI YT YY) s 9L
. c. Na_ mm_ho LEX YT Y Y] LS
. M.~ M.MNM MMMN. teocnnanose o.xr,
* . . ‘ce tnnsvancend + AL
. .-. s.—x— «:n. sposnsnspna ¢ Dy
9 . c- M.NWM M”MH. sansnonons L
. M.“ :.—Lr_ AL nE * snoosnneans o“m:
- P ' " 96N m_tM. sraonnncea o-.:
- I »*pue anlee drosocanny o.ec
* g2 SINEE FuGy® ssapnnhese LAY 2
. . nononnason +°9y
. LA veutdt wt }:. nnnovansny LA
3 G hw vTat LS nouo*o fonsnbonen *uy
. Rl b g ¢ 4w fensenanonos *ThY
¢ tnnannsonea DR (1Y

UUH ON & INJANS




[, ] ——

1 juaaTos ‘uorleoriddy Tewaaq ‘siey S[e ‘SUTIN) IH-%Z I-9-z 2and14

0186z ls 4 L 9 €
41179A 4
00°1 06° 0y* . 0w* 0s* 0¢° o * ye* [0 I 0°0
XXX YYYIXEXZEXEE TR RX X X.-2-X-1 L. s BoanrLs BHAZBBL/VDBRATIDTINARILNNONBROBDRGOBSVBRGNBNIDADBBBBOBROD Ooe
. L L L L L I N R Y Y Y P YT Y T T T T Y ey g g +°1
* L2 XXX 2. 2022 2 L. X-X.- 8 % 5N X R R X -] TR BN R RO OB COERSORERNBANDBROBNNABBOIDBDLERCLIOBRETDB AN IDONDY 0.\»
. LT LY YL L R R ey Yy Y T T T L Y stncorcrsevosaan (R4
. BoosnaBOOOhEELERNRNOODENBRABRCOEOROLORANDRDONRODONNROOOGY Gasctconay ey
. L I I L L L E T T T Y Y E T e Ty T Ty PPN T Y sonsnsonss oy
3 natoane noonbbnnENoANBRRDOEONINDY sosnnve scannsoonn 09
. sasonnns sousslaoonnNRooBEORNOEDDY noaoata cnnconoony % A
* naveann cebnoprrpnERNnANRCG saneodn rosconnnod ¢y 1
* XXX 2 LD EEEEEE-LEXEY LR nrooony +%6 1
* spronpoe LXXX-% 33 LXE S 223 sonvnto +°01 A
. saoonna wnecan ancann soanaons e (1 1
. snonnon +021 1
. ZTYY Yy et J
. YT Y) +*91 v
. LAY | (¢
IS «*91 1
. oLl a
. +°gl v
- +°6l o]
. +°0Z
. e* 1<
. +*22 M
. +°cl -
. +2 92
L3 +°52
. 9°¢1 ariL® +*9e
. <* 9 €1es” L ¥4 1
* 6°02 £90%° eyl N
i . 9°92 LURER +*62 3
! M 9 ul 0000°0 +°0€ 3
. 14 stle
. 0o 0°0 A896° 0t R}
* 6°0 [ 1] £€90h8"° L 3 3 L)
+ 00 0°0 REYBe soot
* Qe S0t €leee +out
¢ et BT L) CLANA +°9t
. 5°q R 14 €969° eit
. (3] L9t HEGS® + Yt
. AR 0°00% €ifFGe 6t
¢ LN I CEETY +"0%
. 9° 11 2°y40s €90%°* et 1y
. PYS 2°09¢ QE®E A
* 6ol v 09¢ gluee etty
, * WO H) [T Y AL LRR 2 J
M 62 5tell €9ct sohY
* 9 ¢ 151 HERD® sty
. 1ow (RO 0000°0 soLY
* 10n v ) o 4m * oYY
* LR 34
. 0y

L {SM ON 1 INIA0S




X] judaTog ‘uoyiedyrddy Tewiaq ‘siey e ‘PUTAN IH-4T XI-2-C1 2a1n814

1 h
01 Z 6 S 8 € 9 L
RITN &
00°1 ne* os* 0)° 09 0s” 0y (1] o nee o 0°0
0.00.00300coacua:uutt#:ascﬁnaac.::-aa SracERRNGLaRBDREAB RSN LR R R RS PEPEETE Y YL LT LL LA S TR X ) U
* paanpppreses aaan.a.:..n,aa....aaaaaa¢ta#ue¢aa3:#33330‘03:083 s 1
. sansnon aannantdoOHSABN0 s d
* X R-R- R 333“‘35*&‘31““ OQMU
. sossnnnane sy
. crspsonond LR
. spsononsnnd ey
. cssouaasrsd el A
. snopanoanc L ] 1
. sopsgnowns® +°6 I
. ssaonsoand +°0t [
. snapsnsone el 1
IS snassscnes +*21 1
. sunparsane ectl J
. snonooaned +*9l v
» snDansIGHE RN § 0
- acnonnnpooe 91 I
. sanoannaoe +°21 (4]
. ensgusBece eyl v
. sospnnwaed +*6l .|
. anusnacass +*02
. sonponcons L 4 “
- ssapnoonas +°22 o
. sanonanabod LA N4 ~
. anapnonosd LR 74
. choposooond 52
. ssanoopood +°9¢7
. senocanooRo ecl2 1
. [ A"] HE 6G* svanansoas +*4l N
* [ ' HE OE sansaoBORE +°62 3
. [ 1o} 0000°0 ssonpsoeats +0E 2
. m soapransee +° 1€ ]
. 0°0 00 AHYE snsosoentens ¢ l€ 3
. 2% 0 [R] £906° snnnoasnod s tE d
. 0°n 00 HE Y * sasanopone e g
S usn 0°0 FIwg® sonnanpant ecGt
. veo 00 Ha12" conannsode e 9t
. h*e 6201 £9G9* sonnonsBod e it
. 9oe (A8 131 HE6G " sannasenes I °13
. ©° 9 LY £lFg* nuzansaves s°ht
. 1 £°G1 HEYY * anpssnenen +c0y
. 0°1 0°es £90%° conoccenss sy ]
. 9t ! ° SR REHE snsanonped LA
. ¢° 1 y*ly gluze sonninanna LY
. vel [ 81 gy 2 FYYEREY LY X +° 0y
. (U 9501 [ 20 1<% anssosanbnd LR L
S e 1°9491 HE 0" senEanenes PR L] 1
. L Rt f 220y oonn o sassnoanes L B
. | 1 S A . an soancnpoan stHY
. srianiren sy -
. seanpananen +*0Y

J4e ON & INIAI0S 3




s "

0T 8 6 21 S +H L 9
1A det
.

1] B [1 130

‘RO TpsBABRDBBONDOIN BB LD ANLJBHOBDRBODLRUDBBLUDOLD

suttannnasandtendnBtLnsBRNNDssRNLEDBEBORARREABINARBOERODSBBOT N
LA E-REEEE R LR R XN R R IR R RO LR L YR XX LX)

VoBRANA/ANTVBADLDBRINADBOVDHG LT NGO AL LR R 2.2 84
st postostOn nHpahosanantnn LR 2 X 3
nncnvnonvtLn nLNELE

phptoranntan

st £9G9*
9°ie €ifge
DAY ginge
LR 13 0000°0
M
[} 00 HHY6*
00 voo £906°
0°n 60 HELR®
@t [AF Y] Finge
6} [ T4 LRI
Loy " LES F9G9°
LA 1L HERG®
LAl 2929 ElfFg®
1*¢ v 01y ARG
tou LAN &2 €90%°*
(AL} LKt HE &€ °
o neevs clwze
by 009t nH12"
<°F LAd 2 ¥4 £9G1°
vte LA AY RLEN®
LA 440 0000°0
1e ¢ Wdd) LT

LA IR I IR AR B BRI I AR N A B AR I EE R R EE S IR 2R B B R IR 2N B 2N ZE N 25 2R 2R N B I 2I0 2N ST TR B 1

Lad

1 3udATog ‘uoTiedtlddy TJewxaaq ‘siey 27ewd i ‘SUTI IH-4T

0c¢*

:1-P~21 2andty

.
] 00°1 06° 0y /////A. \cc. /\, ot 00
sossoonDdOspnRGRBPRINBBOROOR LD «l aBBTasBG N L R R N G N L L L LR LR L L L L r ura e

* BRONBAC VBB RODUBCR BN IR P LB ROV ONP AT O ISR BB CBUEASARCBRBBL DA/ TSNV BABCBUGNESBNOGOND

EREAE RS EEEEXEY Y REYE.R.¥ ]

LY PR R R R R R Y R R AR R DY R LY R Ry R Y Ry Y XY
fpnnsasosppresny
tunoancnnsonnsan

LA R XX X 3 X X 1
sHbBEBBOAD
nanonavens
BEL X TEETX.X 2
s pnansonG
ssnpecnas
sotppatnon
LA 22 222 2.2 % 4
hsaonenan
LR 2222 2. & X 3
atsnzonsan
anPproonso
densonsbILE
AnBapransn
spnpsnosan
L2 X X232 2 2 3 4
ssoaannnan

a4

+* 0

s

+°*7

L

"y

.ty

*°9

¢l

W

‘6

M
1t
21
el
enl
61
‘91
Ll
*yl
6l
' 14
e
44
el
* %l
h-T4
74
*Le
*He
+°6d
+* 0t
+° 1t
L4 %
+°fE
‘9t
"st
*9E
*lt
‘Wt
*6t
oYy
v
a4
Ly
b A
A 4
LR A
sl
«e*uYy
+°6Y
a0y

LR R BRI 2 AT T R I I R I N R Y

*
*
.
.
.
.
.
.
-
3
L3
*

A
t
1
A
1
1
J
v
0
1
qa
v
.}

AWIOVLZ -

ON | IN4AT0S

106




T ——— e K M i - 4 . e

X1 3judatosg ‘uoriedirddy fewaaq .mumw oTewsq ‘auran IH-yg :XI-P-ZT °and4

M|
0t 1 Z 6 ¢ g € 9 £
1y 4
00°1 0e* ow* oL* I (% vy 1] I yee oty neo
AT EEXERY YRR L2 R ERLEXELEER LN R TR E-R Rl Il R R R T P ) THRIRSRARAINBDNLINAODRODO L NEN roepnon + 0
* ,n.ﬁ‘:3393‘33?333333#@313033*7¢33J3°3§3‘33030323°3 QD—
* 3#33.1.«-:333353333Jﬁ.::-.“:\.uﬂﬁﬂqozaaaah”aataﬁ ‘QN
. sancone LER TR YY Yy YYes LR 3
13 trhbdsnnnnenoonns **hH
. L Y Y Y Y Y YY) S
. LE LR X X 1] +°9
. soounconon L S A
. nssunpanan *h 1
. anpossnnes +%6 I
. sonnosnaan +°01 A
. annsseason s 1l 1
. scosnsoany +c21 1
. sosnnnones [ N ! e
. sonopnanes (A4} v
- nooansbnone LR ¢ 0
. coonnnoone +*91 I
. coonnnsase el a
. anaaabooon sonl v
. nocsgsatuenn +°6l L]
. soopnsssne +°02
. sonpchennn et 12 ~
. spoonvnnana +02e o
. —

* [XXYY YR Y Y Y] L ¥4
. ssnnanvoos RS T4
. voosnnssnpe +°42
. seanonsens +*92
. ssnannanse +° Ll 1
. 0eg QEvE " rraonb0nnn .“xw N
. weL Qg1 coonobasny ..O& 3
. 06w 0000°0 evoannacns +°0€ J
. cannvbanns +° 1t ]
. 0* toe mmamq sersensesos QHMM 3
SR IR T I % st
. 0°0 [(R] BEYB” ssssnonBan Gt
. ga 6 £raL” danocponraena L 13

0°n 00 aglLe . .
. sosanchnon LR S

v 2°1 £969° * L
hd 2° EE RELG® anssacaseo o.xm
. i veue clese Insprseans o.yﬁ
: 5° LovE aHIn* UGN N
. 91 Lt £904° soncranool o._c
¢ “* e 2°inl RENE " ssnnnnnnas o.N«
. . . - . nansprBaon L
. :.\ 7.&21 n~tm. RessernBOs RS
. :.m I.mmm xtMN. rennansbeoe ERA S ]
+ ”.M ”.“”M NN}M. srespnnonon oncc
: 1° U noLnus n000°0 praeeoanen L
. | e . et PRpTe sonrnantponn s °HY
* . LR YN N XX X ¢e*HhY
. asnnanonba «*0S

<9 OUN & INIAT0S




00°1

‘pnnspdonbasbbprtoBaRRBEY shoftonde G Rsnsd gttt afion

>

*
*
*
*
*
*
*
*
3
*
L4
>
*
*
*
*
*
*
»>
*
*
*
*
*
>
*
*
*
*
*
*
*
»
*
+
*
+*
-
»
*
L 4
*
>
*
*
*
.
+*
*

06°

0°n
c.
g
1°1
0y
LW
s
| ]

6°h
[V
1°
(14
He
| S
-2

YIS YY XS X200 % 0 0 R A uﬂ#ﬁﬂ?#?ﬂﬂﬁ#ﬂﬁ1«".%0...«_11.3&.?30090u&ﬁ#ﬂ’ﬁﬂﬁat

1

[

i
17

1 jusaalos ‘3julwieada] Teli0 ¢siey ITeR ‘Luran aH-y

09°

01

3‘9"353&303‘53303333:#:333343.33

6
gzs w1 L 9

EIER T 2

1 0y* 0s* 0

LI
ue*

ﬂa‘ﬁﬁ.ﬁﬂaaaﬁﬁﬁﬁtﬂﬁﬁ&&ﬂﬁﬁﬁ&.&‘aaﬁﬁauﬁ3#;‘30#&.#.3330503‘33#330

“‘U."G#ﬁttﬂﬁﬁﬁauanv‘t#ﬂ&ﬁ#ﬁﬂﬁﬁ#&#ﬁ.}ﬁ.ﬁ

'ﬁ.“‘ﬂﬂﬁ#‘ﬁﬂﬁﬂ3$$t43$$ﬂ$ﬂ.‘33?¢$$3#3333
ﬂﬁﬂ““.“t‘ﬁaﬂtuaﬂaaaaﬁaﬂﬁwvauG:‘UGQUO

ﬂﬂ‘av‘ﬁaﬁvtﬁcﬁaﬁaﬁﬁﬂatﬁﬁdﬁ3333#33

spntonRnBanasoennton X X-E-2- 2

satssononnnn #puTts
LE-E-EEEX XX 8-2:8-
XXX X 83
antano
BHBBGO
nosoane

L°o" REAG®

6Ll EQ90%°

Fry2 wata*

t°sl 0000°0
Fi

0°0 HA96®

(| £906°

21 HEOR®

1°vee ALY

t°6ly wHiz®

L°e81il £969°

Frelnt HERG®

teeLet glfFGe

AR 1] EET

eLntl Fany*

0°9fG HENE "

beHEY fFIRZ2"

Seylvg TR A

9 Lt £941°

0°nOt REAO®

qrynl| noovnco

¢ wdi) s 4

22X FRER L E-E A
LY LR R-2-X 4
LR L2 28]
CEX-XX-2. 8]
XX X-X-2-2 2
LX XXX X8 4
noennats
X X2 X 224
Y EX-E.E-84
ansuLnS
XXX X LN

0

:1-0-z1 92an81d

nt* 0o

w-aw..raﬂUQJ.U#Q\w...ur.n.153130037031380333303
frrenesatsonBpROLORbnonTS
3$$3$$333#*¢¢903&3633ﬂ3nvﬂﬂ.ﬁﬂﬂﬁﬂ‘?ﬂ‘#“ﬁ“ﬂ."ﬁ’

snsnrnaonat
suasngsanban
rpovonanaeh
pPEIBOGOBRY
anonsonons
tpoaocananns
caobonoBnG
sBcnanBsanY
snpopaBODY
soeBOnBORE

Ola ON T INAADOS

0

*1

b4

3

b 4

b

9

b3

‘d

°hH

‘ot
it
21
el
.‘-
51
*91
Lt
*Hl
*6l
M1 24
b ¥4
22
¥4
b T4
b 74
b T4
L2
*He
*el
‘0t
*le
2t
‘tt
b 2 )
13
*yg
‘it
*3e
‘6t
‘0
‘1%
2y
TR
*uy
[y
Yy
v
+°NY
DR %
LAY

PRI IR R B AR IR AR A I B O 2 U

*

PRSI Y B AR BN B

X A= C I D> == >

A WX T

108




XI 3judaTos ‘judwiedi] Te1Q ‘siey d[el ‘dutaf AH-y :XI-9-7] 9indr4g

6 L
01 I Z Y S 8 9 ¢
40y EL]
g0t 06" ok 0/ 09 oe* v ot * ves ure von
sooatsbunonnBoLOnBant RGO RNRosaosnsssenke sl nbaannareanagnnannkasnbdinsansabnnncnssansneneanssbabananan ey
* ﬁ»waaﬂﬂ.mca.‘?mva«ﬁ:ﬁ‘ﬁ#hmk.U....ﬁﬁ333=u37533333333333,330#ﬂﬁG‘ﬂﬂﬂ:Uﬂ‘@:ﬂﬂ““ 0.~
. nannas Y I L T T R e P P R R O R S A R R e L4
. aanpha P XY BorprBnossaORBODS 't
. fHHscBBBBLBBBBORY «ty
R [ T Y Y Y YY) *°G
. LELEETEY XY 9
. snnonoaBOR +°) A
. sonrnesnone ey 1
. sannnssons %t I
. sonoananto 01 A
. srososnsocne 11 I
. ssusosacne +°21 1
. srasonoonE el 2
. atasassonn 9l v
. ensnagacne +°41 0
. Bsonnasasao +°91 1
. nsontnaGaO «* L] [¢]
. LEY Y2 YT Y YY) «*Hi v
. anpsnanoconn +*6l ¥
. secsonanas +°02
. nosonsncue +* 12 o
. LEETTYY Y 22 +*22 (=
. asnoansavae L ¥4 ~
. soontonsn e he
R sconvaoten +°62
. ntopnnovod s°9¢
. asnsnassoes 42 )
. asssonnnuen e H N
. L AR AEEG® sousnsnnoan +°62 3
. Y6 €ln2e osopunsensa +*0E J
. 6 HH 0000°0 sanscnsanes LR § 1 o]
. s 0 0% 0 nmcum snnorsonsn +°lt 3
. 3 sassnannon +°tE d
. c.o 0°o0 mccm.“ asasananons s h
oo e
. LETY Y YY TR + 9
. 0o 0°0 ELAN R anubonvoos el
. ”* Z° 1% €9G69° stcsnbaspoon +°HE
. 1y tTouy ERS” anscanprce ¢t
. [ | [ RS VA €l1ese ronnsaoned LR T ]
. [ 30 | 919l AH9H* sncossatay +° 10
. | [ Y (313 A Isansansen L4
. 9y LA R HEHF © YT YeY Yy sy
. [0 1 1°%Gy e ransoaanso KX
. vee vt HRle® Donpanspan +°4Y
. 17 1°4h¢ £9ct” sonncnaso s°yy
. 1< HeLGY HEYFO® Aassssnaan LA 4 -
. YRy LG 00000 [ XYL TET Y Y L S A
. 1an * ony o anspasone +°6%
: Anrronsnen +°0s
I8 ON 6 INIATDS
4
TR T VS UL I S A R o . s R NPT e e )
- e e b e i L. —




I JudATOog ‘UOTIBTTTISUT [B3YORIIBIIUT ‘sSIRY OlEN ‘autan ag~-4 :1-3-z1 @2and1g

6
0l 82 § v 1 L9 13
’}
00t 06° 0y* { gus 05° ! cd : 0t * ver 01" 00
»
“ﬂ"‘ﬂ“#ﬂﬁ“ﬁ:“““““””””3“““2“3”1%””#M“HN““”“}!M“M.N““«—“””a ﬂﬁ“i#%d#:ﬁﬂﬂﬁ-:aﬁﬁn3#&&03«.\3,3333333003330 «* 0
. ‘ﬂﬂﬂﬂﬁﬁaaaaﬁaﬁaﬁaaﬁﬁ4373333335»%“713!.31 *n npnn 33?*'&4—33#0335...«330?3‘333334##7‘5’-—0‘«—‘0 QI—
: & & 2 s 4% % .3&33#33?3wu.».ﬂw..wvﬁ\u&o&»aﬂﬁ#c.ﬂvﬂﬂ#ﬁ:dﬁ AnbansenHy 00&
: 4?:‘#6#0040‘30::aacctoaatoaac.ﬂaaa:sﬂ...aa...,.aaa.:ﬂﬁ##a#:aua:aau PruonosvabeD **%
ﬂ&ﬁﬁ“*.ﬁ@ﬂ@’ﬁ&#ﬁﬁ.#&?@ﬂaﬁaoaﬂ:#33%#3&#4%&3?3#3&3$3$$$3$#0¢ LA E R R Y. F Y Y Y *" ¥y
* DOBBDOL B.Uw«:‘aa#.laﬁt-ﬂﬁﬂ3ﬁvvva$uﬁ3335$°$333533030#‘“&&‘ LR X 4
* R 2-4-X- X% 3 *‘3#333323ﬂa-»-ﬁ#ﬂﬂﬂﬁﬁ#ﬂﬁ.:c: LB ppLNY . renRnEe ‘lw
* 2. X-2.X % -%-3 ﬁﬂ.d##ﬁﬂﬁﬂﬂﬁéﬁ#@ﬁﬁ##{?ﬂﬂ,&#ﬁ LR R R RS TETE. SN0 HQN >
L4 maaa&tca:aa&acauaﬁﬁa:c:a# LR R X +*N
H BRABBED BB BBV TEB BN E YD sHanInY **h “.
. LEER-Z 2K ¥ XX FIYF R Ry LEXR-2- X 23 $|°~ >
: sRANDoBONBIBAB S OGS vansonn s 1l 1
: LX T TR Y F TN susaoay + 21 1
LEX.X. X -E-8.3
L d foasasn Ouﬂ.— U
* fGosandas onég .
. DRBHDBBY o.rﬂ K
: e*y1 1
N el 0
: «*ul v
: [Rg 2 o
: e* 02
: A 4 o
: evge =
: L 4
: e ne
: L Y4
: LA P4
. Lol B2 e L
. 505 A9y e
. €euz qatz* T.6e 3
. hey 500" 0 sioe o
: 38 et lE N
. 0°0 00 AB96 " Ty 3
. 60 0*0 €906 +CLE g
. p* 9y AEhE" 2ot
* 9°0 1°6HY ALTR soat
. 12 [AFELT1 HE1L® o
. weo 406 £959° e
. 56 % 11nt HCEG* +oHE
: wery ve01e2  EIFS* ¢t
. teaq L hyuE agay’ 200
. w2 (°uee €90%" N
m N L3gS 19711 ueoe b
! . ) Zeunet iwee 4
1 . Y £revwl  wRlRe N
. wep 109 Fo6q" NN
. we {~wet HERD® $Tue
: Lo PAFIES 0Nnon*o RN
. Y o watl s A M
: *ThY
ety
YH ON T (NIAT0S
\]

1EVZ§CE A soats. —




XI 3uaalos ‘UOTIIEBITIISUI Teaydeijeajul ‘siey 3[eW ‘°uTi)) IH-% :XI-I-C¢T 2an814g

6 L
ot 1 Z % S 8 9 €
Jn v ELL]

00°1 06° ow® 0s° 1] ot * e [V I 0°*
P BN BN BORBOODNBENADDEBN BRI RS Y e h o 3 fTasARIdITAanGass s nanrndnhasaenn
. - wnen MR L R T RS BRSNS OGN B GE O ENANAR I AR A aS D
+ nara rrorobososBeNGGNcaADED
. EETREE Y R Y Y'Y Y YTy
. LAE-EX LR EE XY R ¥

LEENE SR IR 2R 2 N A A A I A N N I AR I N AR I AR I 2 R R N I I B 2R AR I 2 R A

LAE-E-EEAELEETEY XXX
arssnolnsnvaense
LESSEE AL RN Y0¥ 1 8 )
LAEE R ERXEEE Y2 XX ]
sanrpobonssngand
GuBHNBAIRaBNIBOED
nsaannnnon
LA R XXX 2.X X3
Spnoangons
sonnnosnto
LR R X2 X X3
a3nnsssanec
noLoBNNBOGN
LR X-X.2 2 2.2 %]
LA R X2 XX 2 24
BesBnNBoBY
LR XX ¥ X 33
CEA R XXX 2.2 % 3
sorBnBOBS
LA LR X RN 22 .3 1
LR X 2X-X-X-3 1
LE X XX 2.8 2 X 3.2
LA EL. R X X-3.3-4
LR AR X X 8 3-8 -1
ToensRNnLLG

ERA] LRI A sanennasan

“oeh 0onn*o nenoannonos

EL) ansnsansann

veo 0°0 HHYe * Apnoansnsno
0*n [(A1] t906° enrcuonsnon
Te G2l aren* LYYy Y e ee e
0*o0 0°u gtrse casnsusson
0 HeY LRI cunnenanes
9 L°68 F94Q° seavcanced
11 "*9ld AERG* ssssnnonae
H* Helatl £les” dsnanntonen
gt velol RRO%Y* consenaned
Q*r Ul [ 111 A sasennanes
t*1 I*si? HERE enrponnonn
0*1 Y RO flue* snenannane
L | Hee1h LA snnpnnoanan
(2 Z*uml €9G1 sanbonaraar
~oot Kryell HEGD® LA TR YT
LNV RS RN L on0n*n ressancnn g
[ ¢ ol L 1 TAapnooanro
N aY

o

+*0

.

e
vy
vy
'y
A
*y
*6
‘0l
‘1l
21
‘el
‘9]
6l
"yl
A
lt—
‘ol
*ud
‘12
*2Z
b X4
i 24
*4Z
*9e
‘L2
"Hyd
*62
113
1€
*/t
‘Lt
*ot
*ot
“yt
*Lt
*Hi
oo‘
cun
n—Q
¢y
‘tYy
A
Y
Yy
i
st 1Y
+o0Y
LRA I
ON A INIAIOS

-

ATV LZ- T A= C QU > oo >
111

LR R A R R R R IR R R TR I IS ST T IR A S R I T I T

.

-




e R A St it AL > o L

1 JUDATOS ‘Iuswieal] TeIQ ‘90T I[BW ‘Putan IH-vg :I1-8-zT @2andrtd
>
i
6 ¢
g8 zgn 1 L9 € i
014 A in
001t 06° 04 ° L 09°* 0s* /R M Oe* uer utl- [(A1]
‘nnnonndnaanbocnsannnnnoabnoalcbdofonrArnnanacaddonnanenanr e Ed oL NN N LB OB RNO NN L B 0B D NALBEANONNERERY +°0
* “3333‘3"‘ﬂyv"»v?3333-3333331$33°°3$ﬁ333)Pw-_.333:33##Jﬁ«vﬁﬁctﬁa—ﬁWﬁ.3:3¢33#°¢#333?133¢°‘°‘ ‘l~
+* soafgesnRpaNAnANARRARARARAANINR N AR RORIABL AR AR AR ApARI DN nannepAnARIRRRAAN AN L4
* argapRONpIB AR AARRE AR N *ﬂ&:.3#3&11..—.1....-n.7?133»—3117?3?’333*3”473Qﬂ*”ﬁ’ﬁﬁvﬁ OOF
* LA R-Z-X: 2K R KR R RCR R R I R I RN AR I o N - ) as.uﬁvaﬁﬂ.mw:ﬂﬂ.ﬁ.ﬂﬁnvwvavaﬁaaaﬂ:ﬁvaﬂ#:ﬁﬁv‘ﬁﬂ"‘c L 4
* BATLHEABBRIBOCGOBHDIDLE NN BBADHERBUBDVLE BB LBDOCBRTBRNBBENABOBOY OCAJ
+* ertantaanRBLBABROLRRDD RN NAanspancoerpitooranan XXX 2. X X X33 0.»\
. Asanannponan LES XY TPy ¥ BrnsnsrnonnG +° L A
. snsnaon soansns avnonnnone +°H 1
. nanoane reaanrnoona +°6 1
. snnoasnn snecaccesse «+° 010 A
. sannoos npranspase 11 1
. nrsBens snrnnccarn e*d 1
. nnnmnnpono LR N | J
. sanencncosn LR | v
. soancasone +°G1 0
. nosscoonns +*91 1
. LYYy Y Y YY) + Ll a
* spruccanoe sl v
. vanpoannon +*61 L]
. LYY XYY YT +°02
. shosnnooee «° 12 ~
. obonocened 22 —
. onpsannaod Lo ¥4 -
. LYY YYY Y Y ¥ +°92
+ Y
. L T4
. 6% ariL® steg L
. he et HERG® +Tee N
. s le CIEN sTee 3
. L1762 00000 st0t D
. M +° 1t M
* 0 0L RB96* +ret 3
' * R MG £906° s°t e o
. v* 28t TN sor
* 21 Yoy B CYRS +tst
. Yoy H*91%6 REI12® 9t
* (R 6°l6%n £€959° et Lt
. SR LUEE9Ll  HERS® + ut
* 14 (AR 2] ElFG® vrnt
¢ W'y U IH6ET RHGH® TS
* €y L*°Z2iuel £9ny"* R
+ Hon ®°Gtlotl HESE * e
. Y 5*6/E51  €182° st
* veel LT19%G2  aHIZ* sy
, y*q G*e99tl f£yer” coay
* Loy 0*91R0I  HERD® stue
* v 0°2/005 90000 sty
. 1e $ W) T *THY
- LN ]
. oy

9SG O 1 INAAT0S




T e TEy—r— - B

B e USSRV SRR W AN

X1 Juaafos ‘jusdwiedl] [eIp ‘OOTW ITEW ‘aurafn IH-47 :X1-8-71 2and1d

6 A
ot 1 [} S 8 9 £
qit ) in
00°1 06° 04 07° ov* us* 0y ug oee nye 0°0
I TY XXX KX X RR AR R R X B KR Ko R e Lol S R I L B O rrrTeEstr e s LR Rl R R N KR I W AR R ) rApovcrn COC
* AR ARG RN A R AN RN AR T DN RANLBRALB AU DB BODND +° |
. R R L LR Y R N RS PP R e 1 “*e
. Buunee serpesnaDn +°t
M fnsaon ntunanoona on
* sroenoseans **q
* snonpansas L]
* sononsssona ] A
. fHBBannann +°y 1
* csnspponny +%6 1
* ansonnoone "0l A
. ennsasnons o1t I
- rooopnnnnn +°21 1
. conpnsocno et J
. sonsnunnoon eyl v ]
M soBanNONSD s°91 0
. LYY Y 2 +°91 I
. chnssrason el a R
. saronOGanE ekl v 4
M [T YY) +*6l M
. soappashon +°02
. Bnnosannocn L ¥4
. nonsnnnons +°22 B
. soanaszenes L X4 —
+ EETT TR R Y] +°92
. LY Ty Iy R -T4
. ssococnbane .yl
. sotnonBenn +* ¢l i
* °n HEWE® hossnnnBoL « e N
¢ Hel MCW_. ssnsnoasnn +°6l 3
. L°98 0000°0 sroonooDBY +°0€E o)
. l ounnosnonn s 1€ N
. 0e P xccum_ senonaandY Lt 3
* [ g 'Y £906° aBnanDEBBsYL +°fE d i
¢ 0°0 0°9 L«.::. acsnannoass s HE
¢ u* HeYy ISLTE coonounBon s GE w
- 0*n 0*0 AL EEX LY XX X o“Cm :
* te 9 hp2 £96G ¢ sannosopvonn +*LlE
IS g 1 *uHy RE6HG® sRponannOo ouxm.
¢ 9* (*6lll CleGe ranarnooosn on?—.
! v weele HHQH Apconsoons I TL]
. 6°1 L°1G%E €904 sopsnpennen o”—c ‘
¢ 6L £ HGLE HEBF ® BrobonnanY c.m4
* [ 3] 2uE2 Einge aennnpoone o.re
* | B4 0 HZeH :m—.u\. annnnsnocs o-#o\ »
¢ f°n L6 (ML (18 B crnponsnnnn LR
* WY IRERY . saansndndo ey
14 HE A0 .
. (IR Y] DR 2 T ] o0nn*o roprnsnaren ons#
* t)et LT} ] YY) LY XY W W eHy
¢ sraprnpoae +%haY
¢ AReqsAannAn +* 04
| 9eGw ON 6 INAA0S
i




, 1 jusa(og ‘uotledryddy [ewadq ‘30TW dTel ‘auray IH-yZ :I-Y-C1 2and1j

.M 6 s
' 8 21 +h 1 L9 €
, 401 tgA da
00°1 06° (i1 g z fhy* 06° 0¢* vt *® oc* 'R I 0°0
0‘.'.“‘0“‘033““3’3‘3‘ posAndafnnnynanrrnannanlAapananssnannnonAnnntisinananrannnpitartnannennsnsnannannananns .‘c
* 31’”1333’323177231\«*#4«-411#3333333:*.J.G%fwwﬁm-smmw#”ﬁ,?bw’:‘.,*??:ﬂi?@#ﬁﬁ*ﬁ&:*@dﬂuﬁaﬂﬂﬁﬁ 0.—
3 * “"“‘33“‘33$ﬂ103R.&.ww.»ﬁcvq.’:ﬂ‘:s."vﬂﬂ.u,#ﬁa@ﬂﬂﬁ—:.\..3#33333‘#*3#*?33331Bﬁacﬁ.‘@“‘ﬂa.‘.“ .ON
p » oo HD NN MARAARARNARDBRNIAARJBDRBANDIIJADNARIRRIANRSRDAINBBBBOIBINNBIABBHBDY ’Oﬂl
,A * paaanpBARRRTARLARRRARPL LS RBBDD DN SRR R R R R LR R R X R X 4 shnpnngoas +*y
., » BusaGopaLfepaRONIRAGERIORRBIRNENNARBADOBELETROOHD Honsosnnanpe L
. Banaco suvoon sounsansotOBO sopsennonne vy
* Pugran shnonhnpBO Lo aascnnaoan 0'\: )
. covann sesoennanonse anspooooan vy 1
. sanpan nunnovoobBoby sanocosones R H
. nsnnnse XYYy Y LYY 01 A
. sasnnny snspscocoe o 1l 1
. . sabaean nsbponnbbpne st 1
| . sospnbp shasensnn LA § 2
. nnananon susngrovan s*y] v
. sntcopbn spopnsovew CRE 0
. nnsnovo anannsacos syl 1
. nsnanso snnnonnaoe sl a
. LYY XYY T Y Y s 1l v
. saveone sosnnosens *6l o
- sanponasen +*02
. L34 I
* v*¢l
* s*tl
. LR 14
. *+*5¢
. +°92
.
” 9 Hl RE6G® Hnm u
. t°wt €90%" 62 3
: "6 Rg12° se0t D
. [ ¥4 aocmpo TS N
D el Sl
* 0° Heg £906° -
. u* 21 REva H.“m
H 6 6°012 clwg® .9
. LAd3 9°9¢ 62 q8{e° «lE
. Hoh 1°HudY €969° s " HY
: wee Lo Leud HERG® rob
. v Q 0*%2u% c€leg” DY
. L°s HUGRYY  BHOY* el
: weo Ho2OHS  £90%° v
. /Y 2199 HEHE® RS
. 9Tk U 2 7401 [N A RS
t°hR LT0u9t RAT7* YIRS
* £°q (BT €941 st 9y
¢ wet AR T 660" v ln
H 2 0e EAF RS A oanp*n ety
. 1 S W} L 1] st0Y
. YN

boepw Ul 1 O ENAA DS SN wye v div 3w HE6T 9 844 Q92

bl i




XI Ju2ATO0§ ‘Uorledrlddy Tewad(Q ‘SOIW dTeW ‘dUTIQ] IH $Z :XI-Y-ZT 2and14

ULy
00°1t (J. oy * [ g 0e” 0w 0f * ve” (R K TRd]
TP RBRBHNNBORNONNRNAGHDADRBBODEAIBARNRIR e NANVBP NI AR AARANIY LEE LTI EEEEELEY EET RN YR TN WY g +* U
. nptpon [ R LEEEF S EEEREE YRR YRR Y YW Yy ) ¢}

o wpe s BHOENCOA A sBOC AR ORDEDO LI 4

. apennstnasbrrbRpAABLDE ot

* sospannons ety

. ds6ancneocd L

hd LYY XY Y'Y ¥ 9

- asnanonsan L A

* sroosssane * 1

+ tsosansens **K 1

. tnaponoans 0t A

. snacnnvess 11 1

* ssansasvans +°21 1

. ssnpacasns oot ! J

- cosnoneone +*9l v

. sBsnoceene +°51 (4]

. enspoccsoe eyl 1

. soonnanene LA a

- sovssononne e°ui v

. sosnonesno +*6l ]

. socssscnane 02

. cossoacand L K4 72

. sbonounved LA 24 —
-~

. [TYYYY Y Y Yyl L s X4

. coannranes LR T4

+ saoaacanne LR Y4

. snosnooons s°9e

b t't HY ~G* snnpavsanno «*22 1

. ¥ < £9nne sansovosuno LR 14 N

. °d [ 18 B ssssnnonoo sond 3

hd L*°ahA Q00Nn0°0 sespoosnne 0L 2

+ 4 sooponanna o {t H

. [T 0*o HH96 * XYY Y Y Y AL L4 3 3

. 0o°*n 0°v €906° acnscopars +ote d

. [Thd 21 RE R rTYT Yy YY) s+t 9g

. 0°0 0°v £iuge nsosnnnoonn LR 3

+ u° el LAY cosnpannnn ¢ 9L

A [ 2d 38513 £949° [T YYY LY LR

. 02 0°9491 AERG* soovnonane e RwE

. $° £*s2d £lree rononnsnen + 6L

¢ L* 6*GlY agas-. noccnanoas +°0Y

* [TRdrd z° 1901 €90y snccnonona 1y

. LA L0911 131 3 snaporoonn L

* 9l HeZht cind” sorpronona ety

* [ ] H* 2991 SR17° nrnnurannn LR A

* P 3 (IR R 24 t9G]* nanpenponn LR

* 28 v tele HEED® thcandanns IR

. Qm A AT ¥ 00nn*o soapoanarAn LA 4 h

* A ¢ wd( ¢ AN nesvaanane D A ]

* onpoannant +°6n

. tnracrnpbon **0S

et (N & ENAADODS




sMoTT0F €1 2an314d

BUBNT034AX0Z®~, % H~0313TURIIDL-,9°2°9 7
2U9NT031013TUTP~-9 ‘h-ouTweTAxX0apLR-Z
2UINTOIOAIFUTIP~Q *Z —-OUTWETAXOIPAH-Y

aUAN (03013 U~y -OUTWRI(-9 ‘7
aUANT03013TU-Z-OUTWETI(J-9°¢Y

‘01
‘6
'8
‘L
‘9

1918 SpPIRpPUBIS SDU3IDIY

aUaNT030x3 TUT(Q-9 ‘H-oUuTwy-7
2UaNT03013 TUT(J~9 ‘Z-oUTWY—4
PTOV 27102U9qQOIIFUTI]
10YooTeTAZU3qOIITUTLT
(INL) @uen{ojoilTuTri]

* e &
~ N3N

*INL-Dyq

YiFm Affemiaq 10 AT[{ei1p peIeda] SI1tqqey pue 9O K ‘saiey
wo1j paurelqQ autaf pazITTIYdodt jyo oIl :gT 2an3yg

117

FECEDLG has AT TLLOGD




e e ~~v— - S b el Ui Bkt St el & 2 ™ 8 e " idat e g ——— p—r =

1 JUSATOS ‘Judwieda] TelQ ‘siey 2[eW :I-B-¢[ 9aIn8i4

6 ¢ 1 9 ¢ £
ot ¢
Ov

"9
up IvA + 0
Qu°l 06° * ) A s [N uy* e ® uce ul® woo
tosensncennuOe speatbancaRau o (LR L ETTECE R ¥ SR IRETR FIRRPR B R R R O R R VRO Y X I P Y Y Y Y T2 R LY R N LR

* NENBARUNQAIVOPNANUVCOAORNIRIUDORURRNRCHL DGR UVUITCTAIRTOUNTL Ly L LDV IDOROROEGDP L BBRO QI—

. CORBOROADARO0UDDBEOODRUTRRARREUARDLEERELCDRUODRGAOIO U w1 H Gonovrvene ¢

. NRROERONRORURANNRANARULINCONLICHBEGEIIELOND L

. BRROSNRDORNUQRCRTRITARAILRBQROL LNCRICI NP UIRGOLU «*y

* CHABBBRVUCIOUVOIORRROODOPOLNRILINOBIDEDIIRDED ety

. AERNEENERGA0GROHDUSANGLROERD L ODUROLANCRIDOE ety

. AAOERBIDDRODRRDIDONOODLIDNPLGOR WBGGae e ! A

. VRN QOINDOODARNIONNNARDLEDOVABO LR Py 1

. RN RREHORCNANDREONRDORONOOTNGGE puoBa PR i

. fcotpRRONNOdGERREERORRORUOADARG el A i
. RRVORORNRRODEOOROROUUBDDNOEORAN el i

* LY res IR Y Y T T Y TR el 1

* LYY YY) XTI Y Y TR Y LY Y et l b

. ITTYYY ] aenencoeadoce e 9l v |
. funestanocORann ecul 0 '
. somsooenotann eyl 1 i
. s+l q .
» e ul v

. ecel a “
* +c0d

. e ie pot

. v e —t {
. L X4 '
. +* 92 !
. 242 !

* .y

. A 4 1 _
. s el £949° e N )

. | 1 €90y +°06C 4

) [ T4 clye* R 2 ,
. bt 0000°0 +° 1t L ‘ '
. L L. stct 3 :
. v°o [IRdT] He96* et g d

. 0°0 A 1] f9u6" LRA 1Y 4 .
. 0°0 u°u HEvg® AN Y i
v [ €v¢ €loL’ eyt

. G$*e Leus LAV s LE . ‘
- 69 L Ar4i1) €969 " [Rg 1%

. (A D] £°vle HERG® LR NY '
. M 6°wie €lts” et '
* 9ul 318 ] BéYye* DR .
. heyl [N 84Y ST M (4 ] {
. 6y ocunl 8FeC* ey '
D A 19l €lwe* eony |
. 6°7 vk Hele* R4 ! w
. (23] Won? TR ety i
. €1 LR T4 Ateao* Ly

. LA nedy 00000 ety -
. 1) kel * b LN

. ety

t oM 1 AN =A0ATY uvidy




-

vo°*t

tTeQRNIORNBNRDOLARRINRURDOG BRAVUORORCGOEUDBGLREBODRO LD

.

L A 2 o N A A A I A 2 IR AR IR B A AR S B A A IE I A A AR B AR A AN SR A B

06°

X1 JU2ATOg ‘Iuswieai] TeaQ ‘siey aleW XI-b-€1 2an31g
ot 4 L
(1)

Hy, qr 1
[’} 2 ut * ue® Uid
1o 4 E-X-R R R PVRVE R R R L R R RO R R R (- 22N

on® ((F Ov* 0
Gatas e RO L AP EGRDOIBL TN GIIRR L UI0LGEN0 UG LARBEDORDOUNDDCONGY
B Y R R A R N LT R T Y'Y T Y R Y PPy e
LR R T Y Y E Y Y Y

BLGDICOER-POINODBINODE

twBOUDOORNO00BISGORDDN

NEUVROGEQBNOCRUSNPNOBNOO

tsptoeodoonbRsOR

HOOBDOSRDODORDES

BopOLOROSODD o

deobsescoabeBDEG

SeoscLScnepBsRRL

sdpoocoses

soe adoed

PEIBODOBES

LT EYY YT 2

#ésass L2

cdepechher

ace ascan

LAY XL XY )

#enpooRoseG

d200aedcobe

L XXX soev
esancosoes
6ty gEeE" sese
1ton 0000°0 ssa0se
. e

o-e u*o zcc“m cssessacan
v uso €906° XY YTYYY Y
0-a vto HEwY® etcoennene
o°e v €Elus® asceveases
6o 6o LL 2 ¥ ad cngesceane

L el t949° ccosese

1 el wt6s* sbgoae

v voel €les. ebone

" 1°ee HHGy fcaacanede
C-W v tvhe” stnonoscsn
gt vosh HE &L tscsccenes
are ki Elnee easnosaces
¢ne Gtun Auier ctpanssses
£y vietl AR ssnsmcoeons
1711 dtibe HEHO " sogortnono
Rl AR LA 1 LIRS ) asspececas
104 b w0 ¢ 3 edhsoandecne

encpenavoon
fvmorvaron
6rpcpregone
aerpavecoe
LYY N »
an;envanse

LAE-X X X X8 20
P A AU

‘u
bl |
4
“t
‘v
b
‘9
‘e
‘n
*F
ol
1l
2l
el
*ol
*51
‘4
*21
‘vl
*~l
“ue
M T4
L4
X4
b 74
T4
24
‘el
‘wd
*od
*uE
It
h41
*re
‘vu
hY S
*wt
it
*nt
*he
*uo
e
A4
e
ny
Cay
ey
A
‘ny
*hy
LRI
stk

LIRS AR SRR SRR N A S I IR R B A B B A I IR B B A AR I B N T I AP SR )

-

* e 0 b,

T AC O d U =

A WwWITIV L Z™

micw

119




1 jusAalog ‘3Iuswiesl] [eaQ ‘saey oTewsj :1-q-¢T °In3TJd
6 8 * s I 9 L €
o1 ¢
Rl AN i 1]
oo°t 06° cHM////: * 0y 04® tn® Je s vl® (TR}
‘one0snENReNRORRRRRRORCNARRONY covadrosonobodonntvocovclannn . 3 . R IR T2 RN ¥ e i
. P ORERACORABCONURNNOTORLRARIBDICIARERTRUEE <G DD B R DRy e L LR Iy s o0l
. DR ERBNRANRE RO OO ARNNNRERRlRaRaRUNEBRRERCSERLINLGORIUTUE0DI0D ascocauedo e
. L L L L T T T R R R R R R Ry R R IR R R R R e R X T IETY YT "t
. RREHRANLNONBNOAABRREONDUAROLBLRRLPIBRD AR v n
. L Y I Y Y Ry Y T TR L T L R .oy
- CNERDROGVNOUOURBRIVVOORODAINRAUTI D UDORE NI L REDY LR
* ‘ BRGERANOVOBIVATGRAUCUARIRIQON I 0ARAO Y **l A
. BRAROUOUC RO RANDUONOOARTEORACORRLONLED *°y 1
3 BRERRONVODIDOORDIADODRENNNDRGIDEGROU DR H
* feoRabhoenbdoOpOtORARNGLNG +cul A
+ senoeROuonBURORRREE +*11 1
. BRVGBLBODNRIBOpURRO +021 1
. tensodGeRAtEBROvROR et J
. tRpoovOnRBRbAROROGD 09l v
. anesobdonunoe voai [¢]
. YT o0l 1
. aeapis w2l u
. ®enopee v ul v
. 6l "
3 "0l
.
H 4-—& o
st el ~
- ¢+t —t
. IR T4
3 L T4 ’
* Lad T4
. L X4 1 ;
- .
. 2ot £969° e
. [*1v mcf” sut 2
- 1°y 00000 TS o
. L L] Py 3
. (8 o gYvo* .
" . et d
. [P [/R"] 906 Py
. 0°0 [TR] TS 1 et
. v*o [Th] (R LTS LR 1Y
. 10 HouY LAY & it
. 96 weall v959° vent
- [T 38 L0l He 65° ety
. Heel wenl £les” ey
+ sl 6wl HuYe* PN
. LGl Yl [S1(L A FRYTS
. 6°ui nertl HEwE * et
. u*? 190 €ite” Teey
. ¢t woht wyle® e ny
. wee (ALY RIS R  ry
. 4! ¢°0” HEonu* ooty
. 5 neen 0o0no0°*o “tuy
. 104 ¢ wdl) ¢ 4 e b
+ *°US

oo 1A TUS HADAT avyedy




ov*t

.

R A A B N AR B A A R SRR SR SRR IR 2L I S A B S I R N K B B A S B IR A R

(1120 ///( 0s°
*eRecaRNOnNRORQROROROROONGY VROODIOON LG

G gk o

X1 JudATOS ‘3juswieda] [ei( ‘siey aTewdd

0T

06° us*
doceoa
donooa
L°C £9G6Yy*
Hy £909*
0°ue 00000
® EL
o'n Vo Hyve*
[ 00 £€906°
[T} [ A1) gt oy*
0°n (i1} [T
0*o 0°v CLANR
[ ['REY £949°
h t*o HEFG®
I I*°n [ T
e ¢ sl Hguye
(4 Uewne [XTILA
y*i Henl HEnE®
[ ] tewl [ L T-Ad
e 1292 gwlze
utn weew £yaltl”
[TRPA weywl BRI
W RAR YR QUL
[(RD] * wd ¢ 4n

BERGRTOODEE LG

$X1-9~ET1 2an3T14

us"*

6 N

1A 4 u
up* vyt e ® ate [FRY]
LR A A ] LERER 8 it L aH

G L s DEOQED

foatataneet

SRR AR LB LR IL RO RUL LB LN ONRRBRAC DR ARBD Y
agruco LOBRLEEE LRI IIGOBOBNELBGOREOG
THOLURBOOLBRICGODT QDO
ABRAOONERINACQUCS
PRVROBOTECELGOEY
LAY Y Y Y]
PDRBROBDOBIDOERG
(A AZ SRR T S S
woBBadLOBBLUAGORG
L L
CoORAGLROULLDIBG
weedpatNInOBGBOO
#oogohonade
fosananInd
bann0RCRRG
eooNDLROED
cgooaaaace
cenabaARCoR
sanaosnene
PORPOALANE
esrcnrOOEE
conananonY
teonpacORe
eeppenobhe
dporantaRe
coQoancbae
cecananone
tRonpIRONE
atphedaadw
vdopcnbeoe
toapacansa
ceaposeebe
poonaaad et
aconnaaane
abopacedad
LT RY T2
tfascoadae
fhaconouRe
ftconanroan

CY YRR 2 )

LR TREY S 2
Bunuasasew
ETEE Y 222
afnaeonecd
cfgcaentoeope
LR Y R
efavrt00R
eRcBragaeD
LR XX LR
soncnoabbe

TH

D I e A I R R A R RN A IR IR SR AR B B PR S B IR SR R B AR I AR R R R

*

*9e
y4
*ud
*oe
*ut
it
b4y
“te
1Y
1%
“ut
b3
*ut
‘ot
AR 4
1w
44
‘tey
‘oY
Ly
*uy
v
‘v
*hy
*us

» Als w40Ad

PR

=
[~

a

Qe BOLZr-

Heley




00°1

tanasgRBRIQRRBBRBOaRRARNGRGa

.

L A A A A A BRI I AR A A I A R A A R N I A R AR 2 2 IR AE 2 BE R B IR B X 2R SR B R N 2 B 4

ve*

I 3u9ATO0S ‘uoy3edy[ddy Tewisg ‘siey ITeW

0t

[

6
Z

8 4
/

S

@i

U

kI

ue®

OO0 DRONERTRNRRNVABEURRRIROENRAEIRLRLUCILIaRRE VL 0OORNLE

SphegouRacooR LRl pRdbuttOpUDRUERNL

LOBIBRRVLEUAICTOGL IR

NABRARDDUOPROICUPRBIBBORBODLERRBODDURGIREDAN DG
BRUPORCORBREDNERNRLONBRONNRRDNLINNVE IRUGINOON
LY Y Y YT LY LRy R Y N A X T R

fooRVORRTRORRIRLAIRRNENRRORORRC DR GUEROY

BoatononoQeRe
esdeauacoRntd
dacecuneuRono
deafcunntannes
(22 X2 R XS
dassbanneanont
HagddsadaNces
(XXX Z2TT YT 22
L2322 YY)
AL X2 X2
toncad
foRODe
tctoan
LA RS2 2 )
sanaes
L2 XX 22 2
L2 X X2 24
LA A X X2
L2 XX X
tophae
#o0co0e
LA X2 2 23
AX 2222 )
Hacens

sudttnpepoatoaCntLap

GppaNbonuRD DY
capaanaanteac
engatponpdnne
drpuntusotaee
LY X2
aadteyw

0y
00
0*0

L AA |
[*nt

LT N

2ot

o raen}

:I-9-¢7 2and14

g Ivh
u* [( "N
EET TR T U F TR RE RS R e R R R R R Ry Ry Y L R L] ey

vie

]

[ Ag}]

[XETZ T TP EY TR LT LA}

CouBOaBOGS

€949
£209°
sule*
0000°0

w96
£906°
Heou*
(S 17
wele®
€969
gL6s”
fleg"
Hdye*
[ 112 A
REYE®
flug*
HHld®
LY B
st 60 °
ovuo* U
MR !,

IXANMTN

P

(¥LN

.2
*t
Y
*u
Y
¢l
]
‘bt
*ul
{1
<\
el
ol
*s)
c.‘—
Ll
cul
*6l
T4
e
il
ke
(L 74
*6e
cue
‘Le
*tic
‘o
Uy
c it
4
te
b 13
‘G
‘Yt
Lt
‘vt
6t
‘v
: °le
LA
LR S 4
e*uy
00.&-.
etuy
e yn
DRATA 2
.ty
LRI
A0S Metina

L I R I I I A B B A

L A AR )

PRI A

.

2 ES O CEO - =D = >

[ QRN PRV &

ueley




XI 3udaT0S ‘uorledirddy fewaaq ‘s3ey O9[BW :XI-O~-¢T 2an314

¢ 01 s 8 9 13

11y 1 ]
ou*1 (1Y (117 Uy * [T (1LY upr® e * [ 1 w0
tonecnnone specenpROORORN RAOUEOORVRINUITEIER DD 0T Lo R oy CEREIRIEIRY POt IAr: SRS EE T EEYE-2L N T X-2-2] ey

* na00GQOROROAL LR Ay

SRHARILDO MRV ULDOROQLI OB LOOTR L §
* NEBONRNORNBLOG PHUULCDOOT R IR G R tPudlidthoapbOtROapaORROR L4
A oenaensane ®a LR Goane LR GURULGOCBOBLUNLBOONDOD L ¥
. noonace LN 2ENCIOARAPOVBRGORO DR "
. anedane LR VL REANGREUNONOOLGEROD ety
. sotanee MBBODORALCRDBGOD oty
v ITYYYIY] LT L Y L ] L' A
13 YT Y] LYY Y Y2l L] 1
. necsced COGnoBNGRREG LR 1
. agsoaned BUgNOBOON et A
. sovouee susoopnead e il 1
. rYYrY Ty vebannosos + 21 1
- seconse vesapnoces +ccl 2
. XY ttuaonaons LR X v
. (XYY stenwveecd LR (4]
. ennvoaa aBasnoRoen eyl 1
. eRpoo0n toapnuanee evel u
+ XXX Y tonsvnbene el v
* T2 2 X2 f#fppesaeac +*0l o
. anunany L T I 2 +*0¢
. srosnbReed LR K4 )
. etaunoornD + el o~
. weve ol Ly Y L ¥4 L]
. veel £90Y* stgaaoaene et %
* “* {9 0v000°0 dcaaganrochd 4 !
* " 44 tepnonsane v Y¢
* Gy [ wHYE* focnnoonnen LR ¥4 1
. 0o oo tv0e* aoaonanove (R 74 N '
. oy 06°0 gLy d4Busonu00d L T4 E]
M vt [ 0 W4 [ R fenpnnoece « 0t o}
. groe 14wl HuldL® Susenoneae et 1t H
. 6 v FY69 togoonenso vt E]
. o Qv wees® dftsgnocnde ‘.ﬁr o
* PR i*y clsge BARGurROO UL
v gee Hduy*® L P Y Y L1
. 1y £90n* cenovoenae LRAYE
- £ TR TN LLFY Ty ¥ L3
. vl flwe® AvppsobOOE ¢ vt
* 9o wHie® LR R 2] + 0t
* Gy PEFTY €wsl® atperanonw sCuy
* ue/ LARA wt 6o * fosgroReD LR R
. L°ww 1*¢it wouu"o ®bapponnes ecY
+ B » ) . 4y #esocronon .
. fbaponanes .
. ey
+ 9
. LR
. +*ny
* s b
. *t0n

o B RON HeOA uhgdy




o0°1

.

L A I IR A IR B A AR I B A IR B R B I R N I B R R A B AR R R A Y

0b°

Q¥ q\\\\\ . ///
*3pnDoNORGRANNTNADLCORARDORORD CETETERY T E-2. 21

it

JuaaTos ‘uolledrrddy JeWId(Q ‘siey oTeway
[
P L e
0t S
B IvAa
ug* 0 ({0 On*

aound riansdoenon

BEAIFAACAICOPOHADOILBOVUBRIR QGO DL DRONB IR
GRCARARD0eORORINAUDDOAINDRNETTI LN 2GLBANDE Ty
VRV AQIVUBQGUUOIVLOIDOANDIBQRROORT IO TGS TSI TN
GRRARPVBRPUDARIRIBRRRANCEDIQBANRV BRI D THHED

BHEGUONIRERROORVONUNRONDELRINRGRBRC B R U IR
PR RO DB D NORRORINNGRNOOCOLBDROREACRIDHBIOBIDD
BRENAOUBIQTUGRTORDINTIORRRTN[BOIOTRIGH G

XX XX X 4 ROBUBRONOUROINEUINRRARDRG
fooceds HORGIOOROBDPVO DL HBLUNBID LD
fhoacaoe APRDAROBBDBICLBBRORREODTEG
footaa BORBOLDO YL RRERDTEG
foaean fEBDDONUOCORRORRORG
tsacas Aponceanatcadondony
seDEdBIGanGARIRQRRCD
foRodbpaoDoa
dadend
Gotepo
tatane
vatpon
taftoad
aagdaad
aad e
LR X X2
nodpoL
1*ue €969
[ ¥ E90n"
6y €961
* EL]
[(RT] He9e
0°0 €90ie®
Uty wEoye
[} Flte®
1°2 golye
e*s1 EYGy .
1%y HLAG®
1°11 Flege
w2l Wiy
1% [T
9yl ut oy *
u'u Elwge
’°1 wrle®
I a1
t e WY E.p®
) Jyudoy*o
LA TIIT ] ¢ 40

I-P-t1

2an314

ue* ul*

1]
a*u

WAL BROTRSCN CRADBHOAD

CUPL U FOBIGCAIOLOBRAOCHE

EEFY YY)

"

"

{

TN

*u

“t

Y

Yy

9

!

‘n

°H

cut
-t
2t
el
*ol
*s1
vl
el
*nl
*ol
ue
i<
L4
‘tc
A T4
*d
*yd
*ic¢
*ud
AT 4
(TS
cle
ok
it
ey
13
* 9t
it
(Y
*hr
suv
L 4
oy
ety
vy
RS ]
LR ]
e
**nn
‘R
e Uy
RGN

LR IR

-

D I IR A S R I R S S PSS A R PN

L A R )

L SRR N

P -

AuwIILWZ™

vgcy

124



: X1 3udaiog ‘uorledilddy jewadq ‘siey d@[ewdq :XI-p-¢T 2an3Tj

1 ¢ 6 b ¢

0t 8
it 1y 11 [
ao°t 66° 0 * 0s° Ut v vy* ur * aee \ vu
‘sumondosRbupRdootocaRualG NOGUROERBRR DI HLEAVLCHOURG G a0 B DY - TI RN VY L Rt R TG W ¥ LweoRnawa LEZ-R- 2223 +* 0

. I 22 2 T Y Y ry ey PYR RIS &8s TEANCORBBBOANOCBODGG AR el
3 . ’ tf0BoRe0QRDOS e R X T T R Y 2 e
4 . weeecoanoanen 4BORGROOGABCONBR00BOY L24%
. aenene GNP IERROBLOOCBIOCROROH +*n
. aanood HROERNOLOBOLRODBOEICRORE ety
. IR Y XY oty
. aGudadeannananan L’ A
S VECRUOIVOCVUEBDRO **y 1
. (LT LY LEEY Ty XX *+*0 i
. danboncdancacoRg e*ul A
. GRBEACDCURAIGBOY LR &1 1
. LTI YT Y T YY ¥ ¥ey LA i
. tooncatvoe et J
. fuonasvsas 1wl v
. asaececcoe eyl 0
. sopanoeboe eyl 1
. XYY I YY) el a
. cnsoccoren s°ul v
. copeaceoce 6l o Y
. #6ncccsond +ud (2]
. acpen00GaS L ¥4 —
) tancaosoce *°ce
* csvaacdsae L ¥
. (XYY T TEY T LA 74
v [ § €949 anecenoane ety !
. t°ty 0000°0 XYY TIXXTY +*49¢
* * a4 Brosueeend *tlc i
. utu 00 WRYe® foncontase *ud N 4
. [T R1] U0 £Y06° srnBRCBOLN PR Y4 3
’ (A1) [T HEsg® esoeenocae et it o}
. 0%0 0*v ST saBun0GGGT s 1L » '
. (3 1°9 glse tennncoans et dt 4
. Vs u*e £96g #soa0DOGRD ettt "
+ [ 1] 0y oG soasucsnow LAY
. Vo 0y Flege thoopROoOe PRENS
- °1 [y e coudoaewoe **ut
* (] [/RJT) 909" sononaRcaE et
. v 6o HE g sooonncone o tut
. L°1 [ s Elwee dcabbonean LI §
. 00 0o wglae seboocsone evuyw
. LR ey gy coeavnetooa vl
. Sl LN BLeg® concondsono (A
. 6 hy Lk PONO*D acuoccocec ety
. 1)A * Wl - foonecesae oy
. barconanee et hy
M dcepocbont LR A
. taLdeaaans et
* LR T Y XX Y 2 *HY
. #ronpnesoe ethY
* #nsconaeuoe Uy

o B A IS Mad | He g le




e e e g S . L a e

I JUdAJOS ‘JusWIEaAL [BIQ ‘9OTW 2TBW :I1-9-¢[ <2andt4 _

8 6 ¢ : { £
1"
ouv°l 06° Uh* et ui® uey
CABRPOCOOUTBGRABAIGOCOGAG caanavaan (RN LR R UM Ee LI RRRI AL ONGe PRl
* RdpuonpRtaORRRUIAROURRDDRRBBRNRIRRYLT « [N 3 i A hnr AN annn 0.—
* eodtdaROleRtdtoelRLROBORRROLRRVEONE G RBOND LR PR S R R7E X **
* RORAORANDORRVERNBRIOROINAARTO T LDODOLDE LG D LG DR *"t
* SRVGEAVQUODAIRUHUIVIRGOLRODD DO DGO OO s*n
T * HIRPCROERQGOBRARIGRCUBNTIANC DRI UNOATR L P
* SRV OUPRUODDOUCUARDNORNUCCDNOOODREL LS Yy
. HRfosRdboRRDBRRbANRRROREG LR ** e A
+ BOUBIGN ARG UABRTRGETREGROTOG BRI R -] +'n i
* avboeaantoubouRedBORBONRED +*h ~
. eeRRNACARARBNAARATNBADAG Ul A
* * aRdeaRRONaRERIRNROROUDIRGE el 1
* GRRORADROOBRARGTRAGRODBDY el i
. bafseandDRERRRRRRRRRRORRG et ] 2
. RofRRcoLaDRRARERHOD o0l v
. X TR T P Y YY) e*sl 0
+ eetostnneannoROAReR oyt i
+ aftftpeninoanconaRann L ¢
+ RUGERNBIDORBED e ul v
. ITIY o6l &~
L3 aatpaen +ue N
» el N
. etd s
. LR ¥4
* LA 24 .
. well 981" e
. eyl v9ne* LR 14
. 10 0000°0 site :
i * ] eTwe N
. g v Al sied
. ' 1%y £906° +tur J
. e vege wEow® It
* 0o 1cunl £1HL® g i
. wene ALTIR wulL® st
. 1ot ecanel EvG9 T
* 0l IRXTRY e 6G* st
* Gy IERTEN flfse vout
4 vl roune Hy* el
. ™ LRIVES T +"ut
. e Yy 9 HE O (1S
+ ut 1*wne tlee® 0w
: [ 1°nrl CRL A cie
. LAR] o 1 B e
M vl [IAENY] CTE R eTry
M RS [PEIONE | [T A
¢ Ve v ey * an < tan
* PR L0
. el
. sty
. ety
» sy
ChHoar T ATUS 1rmla Y g e
- [ o [ o AL ame s it o . e " . _ o g . ey st




.
* tgatao GORTHEDOR I UEN D GO
* BT TR
A [ I I EE V)
. R R
. LXTEREUEY 4
* LR
. BainnG
. LX)
. cpwend
. Q8GN
* DooBat
-
*
*
*
-
*
*
.
*
.
+
. u'y £569°
. 3°6e €90ye
. #"s9 00000
)

. 00 vy ::cmm
* 0°n U0 €900
+ c“: 6y sty
. ' el Eluge
. b Lony HEYg .
. N.H (AR TV Cygge
. £ L 1ol HEbg

. Loty Elrge
* v veuin HHye e
* et LIS €9ty
. 13 lotse AL g e
3 t°f tomt o Fluee
. J”: t oty WHige
3 f A "ol £90]e
. £ LIy WE
H 1.7«; [ uonpeg
. 1 Wy <
.
+
*
*

i il e . 4 ol - ” o

X1 3JuaAafog

out 06° ow*

*hapeaROnOUOURERRROBORRRR RUY

>

0t

‘juswiea]

[ 4

1810 ‘90IW @IBW :XI-9-¢1 23an31yg

wy

[oo]
Ne
[32]

14y, in ]

ure e as* (1Y 2 by use 't ("]
QRGO 2a0 00D wdOL T b4y 2 LR EENERE ER LR A R A AR 2-RE:2 2 LEVRSE DX 2
ONUBRVAORORQGU N RGL R BOL DL TG A A A IR A R TR R TR P I R R "R N R X XN RN R R N R 3

BOVROPN BB GOTRLLUBRORURR: Tl A B U RL GO H P DU DG NUE I NL DR AT R OAAARRBDBELOOC G

R R N R L T T DR T Y E Y TR TRy Py
COELDDOLLHBRPOCEIORIACGRNOAY
LALLM NEUCRRUEBBLECOBRYE
#atce0eccuansaad
PUBNGBENOVABOROH
dv0GRo0OORUOGOAE
veeGEOENOROCOC DY
bbbopunoasnOBODG
#OEPCODERQEIGOOD
BRRORDENOLLIOOBD
breoocoCoR
duoasosecd
coaochoBOb
fHanaantone
toncecanoe
conoceneRe
etnonanebad
cnneadecod
ospooaRnRO0O
copoefecoe
tooacue0Dh
Roveoosvne
saeocoRNed
conooeaned
anaanscaane
sbeoatoone
dodanoaene
scstonaEned
dpgoEnoeee0
fucoanburnd
cansaneene
BodBoCRORD
souBoLOBGY
cennpnonto
eopnoononun
fovoabOORe
PEPrUNDIDEO

1 [ SR TR

i}
*1
4
"t
b ]
Y
s
e
‘e
LR
scul
AR E
scel
et !
e 9l
L |
«*9l
el
+*yl
s°ol
e*ul
L ¥4
+ccd
L X4
LA 74
LY 4
+*y2
L ¥4
L T4
LR 4
** Ut
¢ It
*+tct
L% A
PEE Y
Ql»-—‘
DRATY
**in
L1
+ L
+tuy
*«* 1y
stce
iy
+ny
A
«*Yyy
A 4
«Suy
+ %59
TNy
UANATY Heidy

LR A AR

X AL =C U I =D o= =

A w I Qw2




1 3usatog ‘uor3edITddy Tewaaq ‘9OTW 91BN :I-3-€I 2an314

4 lg £
01 & S .
0 U 0%

8 h
it v i u
00°1 06* v 0 . . ye e gt wee ol 0o
tBane sdecegoc0aabae eosebucovtw R N A N " ML LV IR ARSI NRCDROGG0RDLGRECRODG **q

QRBNBAUOARVOURGNVOIVVBUAGRRRN Y L. VL BURAIN L L. B DL wBAUBLdl " LUt v UBRNORABEEDRADUERD el
DEBOORUBOULOORUBUICOVNBRULENBLCLLNG & ot
egnounae

-

AR IRV TR S FINGILGODO e

BBAPRVVOINOABANRAIRDINIRO B LT I,

N R errEenat o4 «%t

BOPERRBNONQRORRNUORAOLEDULUTDOS 0L UL D R O R SRR ] ety

NRGLORRALROEROUBHOCBINOOBDODNIUINLED o (L .

n
PRCQONVENORRRODDVADINBRNBRORD UL ADDTRDY "y
BoRbesEORROGORORLORORBANRUNERAVORONE! JEL +*!

(ZAAZEAE IR AR SRS AR RN E YR R X RUN N URENN +t
VEPRPARNOBRLRRLENADNQOBLRDLERIRTGODOL LD **h
bateaed [ Z XXX X2 LR R LREY ] LXK R N Ql:—
heceasbonReRRRRROCODRARNRD batoua 00——
foNesosaRueRERERRBOCRRDOR eccl
CORNDRICORENODRONSD el
chvencsensLONBETHRG eyl

escamacasano e*ul

foacnoabRaen vyl

suooae el

ewl

ecedl

. st

+* i<

002

et

st9¢

v 9e

o1y €949° e

1ot €9ne” st

'y 0000°0 +ond

38 LR T4

0°u Led o

o' €906° +t1t
vu
PR

Y AC = @ et Do

128

wEvy"® N

. RN
€lul eng

AW T

vil AalL® )
iy ut
w9l €969’ cear
veesl &—,7,@.- EANAY

cell €ivy
Lo sut
T gHuye® ‘.

' uswol XL .c?ﬁ
9 Q P I—.o‘m' Ot:ﬂ
Teo 2ot €iue® st
. Cere wole® etav
(% ﬂ Cousl® *+ LY
w . Wil wreo® ety
seut aonu*o L
[ ¢ 3n svyh
+*2 Y
v rn
LANIS 4
PRI

ELoon T ATUS detia o yniey

LI A N R RS R A I R B A A IR AR R A S R R A SR AR IR IR B AR AR R AR A R




T hid g " g
. S T ST Pttt
hatin w
{1 JueaTog ‘uoldedTIddy TRWISQ ‘2OTW PTEA :X1-3°El 2an814
01 1 6 i s 8 9 ¢t L
¢
t1gA per u
gt ve" vy *® 02° () ue* ufr® ue e Ik uy
P Y Y YL LL L LA LA LA L Ll P DEBRNARBNUERRLERBUOBRE . il whddaaninadurvvenes cavasobueanneba Boonced LRl
. copoBsaGBRODREORUERERIanBIOLE zn:¢:¢»urc::=;au:=¢:cuerx;t::eecooecesetascaocana el
. ocue.c:caaoonnasccsaa:nonteazr:rac:»::nsn::agﬁcuecrettnr:Ltoceeoteoeoe.reoo.oco LR
. poGaaNUOIRBRE fogetLaanR N C R aRuds N RUGLONEORBUBDRERGRND et
* vuouRRdURD U ani 0ot aopoaaudenshaiBG «*"
. saacne GLRL G BOBOOR0C0EREONSD R
. popeae ania s enngLaEOCOQCRBOE "y
» aabanw XS acnoaecddgananad ! A
. eabnde punua GRLeREUOACHLENOD e £
* LA cnuoneetonpoHROTE **0 i
. sncoaecUORORBUES etul A
. BERANBOaERNBIADAE el 1
. peoapRLRoOsnORER soc 1
. dooapunecs et l 2
. Adceocesse ey v
M poeoasecno esl o
. ananavnaase 9t 1
. sneensocas +c2l 0
. fnoandecos eyl v
. asnoceased (4 3! »
. enannnaced [d T4 o
. pooocessacd et {2 ™~
» Paceaseced e0 il —
. coboncwaad L ¥
v ponoacesaw LR T4
. A €959 " sscoavaaa® o2
M [t (3T secanduoR® "oy
. 1°99 0000°0 BsoneRoaRGE «* il 1
. * Fi.] sespoPRend LRl T4 “ 4
. o vy ygee” cocentuens a6 EY
M Y 0°Y £906° acoonReRes 4°uUL 23
. 00 0o gE vy’ sgsovesana e (€ o
* 9 n ({1 [R L7 FYTYYYTey L] LR E41 kY
. s Yoy d gutL” X aepoo0o08s ety o
* o y LY tYs9”* spppacdaced ** vt
M AR L1°Et gEes” ssssecacca CREN S
. VAN Gyl clea’ paorpdacad Y
. [T Y nend Hg9o* YYYYII XX LR
hd w LR [T posunssead **ot
. uf LA 74 HESE " anneacadsd EAX Y
M g gt Flhe® sronaceced RS L
. 6*? t e ndléd* cepedbaonw “tlv
M ot velt goel® accannaned LRrd ]
. PARA! 1°60 ve¢0° ceonacened st
+ PREX) LT aund*o sscdoacead e ne
* (i ) * 4N coansnaved LRSS
v . ety
. et L
. ety
. L A
. LAY
V1onn e AuS HADAT HELCY
WP RN TN L . . -
-
N m -




00°1l

.

IR IR A AR AR AR AR R IR IR I R R AR B A B ER I 2 PR 2 I I AT I I IR I IR AR 2R N R Y

-

. v .

06°*

daadons
ates

1 3uaAaTos ‘3judwieal] TeaQ ‘sitqqey oTeW :I1-3-¢1 °an31g

\\ A ERD 4
. [ [IE e ut * e ul* (TR ]
*oGQBRANUNERNOARATARANOIRORS & ;o Gﬁﬁﬁbbabtca aRGL e G o R0 RRETR 2 AR ) RV A UGN BDBOLDE LR BODY

BERIDIDRNOOBIDVUBUOOORIHIRNIRETIBDTRBCEGROTRGE O BN " L9
QERBQDUINARICOPUONONOBOGRADBOBDANVADERNRGEENORCD LB G
dGdpGREDRDLUPRERUORCRQOLDURBODRRADDNBDY

soRPRROOUGQRRDD CoetanOBABCALRAL LYY

aocusoncRoGRe sanoao
QeQBUOUNOQRANO D soolaon
condracaIBRGS aavaee
cabitopconnuBe L2221
cRACLANGRBCOD sacenn
cHDRGREDODROD dupcan
saopbnnbonbon wasobw
daRdaaadanane X2 X 2 X1
aqtanhdevanne ontoan
savavesnonsap sansoe
aaaaue aocena
(X 22 %1 epRBDY
wquobn canena
anadae X2 2 XX 1
LEx 22X ] #oosoo
anpues senaon
cooene anveon
toeoday cancop
snohon L AR XX
socnone sensae teie tYsy”
eonnae coanuow Sy ElEs”
dacaae ennean [ £l
L X2 T onaten + Ao
octpons vaneae wen [{R1] 6"
apanan s Pad | [T
annvae 0w uTy HEwH*
woones ['RE0 (A1) [ SR
ss00BG 1°% ¢n LAY
Hawtno 1°wue foul L9y "
aupnoae nee t e He G
neotno weIt Leed Fles”
Quua ey ke CEAA N
Y Yy U toe €v0e*
we/ Z2°1 1% 19
vl 1 gine®
we [ L K
uen vy t9slt
T [{RY) detu®
veu [T guuuto
b oset iy A1)

A T B R T

PR

e

et

+«* Y

LY

Y

**y

ot

**H

+cul
it
el
et |
sonl
el
eyl
o2l
*ul
s*ol
+*ud
+* e
e
*t <
*9d
5S¢
cae
(x4
‘v
*nd
cog
*ie

.

LR N S P Y

-

+
ettt
XYY

¢t 5t
LR 1Y
el
LR
et

LR TAS

et
LTS 4
«*
DAY

et n

.
DR RTEN

YRV I |

L

R S

P

130




i
X1 1usATOS ‘judwieail [eaQ ‘s3Itqqey 2TeW :XI-3-¢T 21n3T14
0t 1 c 8 n s 8 s £
L]
LiNA 10 0
g ou°tl 06° vs* ve* Uy ue* L' ue* uee b1 e [1A]
tpou0nRoRRDOROCORUCoaRRGRCRaw VURURRAIOCNCOINOCRNDDOORI BT « WARLENBVHI GIT LRIV INGRONOCOCHE LR T XN «
* LR R-2-X: X PR A tleqcoodoeigencanacRnlt 0.—
- 0OuuDG waauaa OGO BRGORATARQREONTT e
. cuoony toenooacooroEond o *h
* AR X fpoo000DIQLNGGOS e
. PqsUeENtO0acoERDE +°q
. tumsmctoDoanoNaDE L]
. ¢ouoRnaoBsaaRQGE LA A
* Sovoossnoacsnnee +°4 1
* 00CRNDUNETNOBRE *'h —
. seosesoone eyl A
. cBosacenas o 11 1
. avaasunone ev21 1
. coasnconce ectl )
. XY YYITYY Y] ewl v
. sbonenases eyl 0
. secpeonace LA 2 {
. seacvenane o2l (]
. conmpncacns +*bl v
. atousseaond el o
. cotoaoaceans e* e —
. t4vqu0aINaNe L ¥4 P
. sononcoana +tcd -
+ asbagcesco +°ee
L3 LT YTy 2 LR 24
. eccoencaene *°9c
+ 6ot Elue* tovanccoes 93¢
. 6°6y 0000°0 conaeconen e 1
. R * 4 scaconescw ool N !
. W.n e”e HHYE* chnsuasoed ette 3
+ . (] tY06"* etnatRRO00 L] % J
. ”.“d. c”c HE oy o sopscecsae 0.:. o
* b 0*0 €lnge noosopenen "t 3
- 0*¢ Byl fopopnocwe st L d
+ un UadT] F949 fpooeencace 9
. vco vty HERG® bansonoate *°5t
. [y 0 FlEge srasecenee ERETY
* J“: 0y HyYne evbuonoORS et
. r.m ’°1 €E90ue* sonvcoscty RIS
. 0°n L] HE by o Ipoencacas et
. Yoo ('S tineg s00cancoow vtae
. A...: 0cu HH 2 denansReRG e (v
- tee %1 [0 I eoppnaevag et y
. o A RIE NN socecnevoa et
. we LA 84 noGoeo fbacnneate ety
. L t ol LT ssneansnes sty
. Wesnac0noL LR
- atareosesac LR A 4
3 snseonacte e n®
. snnaccocda L
. spnantecda «Un
PR T L N e (TR T S BRI VR4 ]




I juaaTos ‘uoriedy(ddy Tewiaq ‘s3tqqey dTeW :I-Yy-¢T 2In3T4

01 8 6 L €
0

4 f 9
S
7/: \ c,../\ o
CNRCOOORDOOBRRINOARDARO Y (L tifaue L R T TR

[ 0
0" ue * [/ 1) ueo

B DB IR ARG EBREDODCAIDBO et
. VDVQQRVORQUAGRCAINLNDIQOND LG whoecon e
. edeoaNGOROORRRRRORDLaRBED sonaae et ¢
. aaueealogoooboRROAtnqannn "t
. cBeecLAIRGARRURANRAYRGRDOY **y
. suPpooRepRoDORONORRRORODN oy
. LYY X X ) ecaRan **9
. dootes anuaan ** ¢ A
* Randan sneaan LS 4 1
* duanee soston . 1
. ban0es spedon +*nl A
. Y YL XL taanen +°11 1
. cpoane taoe00 el 1
. XYY XY paaDe st l 2
+ CoeRso e*n| v
* foecun LR § U
. efcudaa +*93 1
. eveoew 2l 1}
» VB UORR ettt v
* casoee el o
. YT Yy ' o0l o
. swooan IR ¥4 e}
+ eaabec L4 —
. FYY XYY el
. csavGe +°9¢
* acoeen LRa T4 :
. soceas LA 14
* snnpon L2l £y L ¥4 J
* aoscnn vely Elfye LRS1rd m )
. ansaae E'y gEvE® +*od L]
* aoecan fo¢ WEGQ® + UL J
. anesoe - e e it "
. enadoe [T} TR} AHYR 4
* XXX 2 v [TRd) €966 o
. scabao IR Uy WE ol "
. ouedae vy vy Clwee®
* agsvas PR 6%y dule®
. saruoe (* 1 vyl 959"
* taucos ETy 0wy HECG®
. aeuesd PATEN PR TR
. wuaoan o PN PV
3 auosod (X1 1*n e
3 naacan %G oty HEwE ®
. poaban [TRET] vty Einee
. onesae ne el W le®
* ocavoe nen 'y Yol
3 waanan weyp . Wi 60"
. voaseu ute - 400g°0
* LTEX R 1 v M
. donOOE
. anebbe PRI

4 oot UATIUS mdlis ) emgpew




ou°1

XI 3U3ATOS ‘uoylesyrddy Tewred €S3ITQqeRY OTBW :XI-U-€T 2anST14

01 1 S 8

[4

s 'L
06* ow* ['F TRV (1% L ue ®
T RNRBNOUNORRRNGORODORODDD CRREIOONCOERDLODARARRDRY LU « CXERTE X SRRy

*

*
v
*
*
*
.
L
.
*
*
*
*
+*
+
.
+*
*
v
*
*
.
*
*
*
*
+
+
L3
+
.
*
.
-
.
.
*
.
.
.
.
.
.
.
*
.
*
.
*
.

aeac oo DHTOLEGEGUL VLB
euvena frougn
fetapo

CEXEN-RU

E9nwe
[ X T
€9al°
v000°0
EL]
He96 "
£9ue*
RE YY"
€luLe
LR
£969"
He ey
€itge
LR
£90%°
HY v ¢
Efne’
Hef2®
[ 18
HLhD*
In 1°%7] 0uno°o
i S owail DTS

A a3
.
M~
L4
L3

. .
caTCceCcoo

.
T oD>=20CC

. .
=Y -3 =
I R

~c e C o

Ten~M"arocoToOoCOC
.

T s 3cTrececocrocaeas
. .
2
k4
.
<

i v
Ue* te vty

2. u-uiwvraviesunedookdoccacuc LRT)
P LLEP U0 REAO0ONPOOEDOU sl
CURIANENOORNCRDNDBAGND L4
HLRPGOUNGROBRIROOURDEHE *t
IHAGCAVDONRNNABONVINGCEN L
eoonecoene L]

XX 22 X 2] *y

HteconoRonE +** ¢

aepecoente *y

Suptuvonces **n

wcnoonncan scul

tecdnaeene LN Y

tonnoaecee o2

scaonopone sft

ssnosneecse o9l

coopsoesens +°51

sROPRONBRG eyl

spopsrdnRe LR FA

XTI LYY X0 v*ul

tbooveba0d +col

bhececwcnd +cue

shoeuuesaG +* 12

sanoncence vl

ROGROPEGDE el

tvoov0oRRe LR T4

stpoonnene L T4

fooenoeRDD LA T4

soeovcacos L X4

fbnoncoaae vtud

edoancbano L T4

YT X2 T2 LAY

cannopncen LAENS

caeovanoea L4

vnoenoesed *°tE

croenpanen LR 1%

LYY Y Y ¥ +*5t

LR LR 2 . YL

aupovonaed it

fonavoRcee LR 1 5

acnpaneRew st

LR R ] «thy

cesnnoonng sty

doRDUCORBO «cch

LEREEER 2T 2 LS

eLuOoIONOOD LR A

coranncaane +ohN0

oo ABBR b s uy

PLrouOREGY LA}

noaonoeene “'ny

toneuaaone sthy

conovcaabe LRSI

o 6 A S HanAd

A =T CLO == >

A WL 2.

neicee




48 ———

SMOTT03 %1 =2and14g

auany1olLX0Ze-, 4 ‘H-0I13TURIIDL-,9°7‘9‘C ‘0T 2UsN[030XITUTI-9 ‘y-outmy-g
aUANTO030IITUTP-9 * 4 -OUTWRTAXOIPAY~Z 9USNTOJO0IITUT(Q-9 ‘ Z-OUTWY-¥
2UANTOJOXITUTP—9 *Z-OUTWRTAXOAPAH~# PTOY 2102U3qOIITUTA]
2UaNTOI0IITU~H—OUTWRTIJ-9¢7 TOUOOTETAZUSQOIITUT]
aUaNT03013TU-Z ~OUTHET(Q-9 ‘Y (INL) @usnyo3oa3TUTLAL

.
O~ 00
.

-
.

.
~ NN

$91e Spiepuels 2OU2ABIIY *S1dU0Z WD
G*(Q O3uT INd 213M SI3e[d ..H.ze..o*uH yitm AfTewasq 1o ApTeap paieda] s8od pue
s3Tqqey ‘30N ‘siey woi3 paurelqQ uri PAzTITYdod] Jo 1L 4T LanByj




I JUSATOS ‘juswieax] (a0 ‘siey OTeW :I-B-4] 2an3f4

4
v 0T 8 16S 4 9 ¢ €
, 00°1 06° 08° ﬂ — e( — — 09° 0s*
3 Y Y Y Y YT YIRS Y LY } sesdbans «*0
. . sesee ssssance «*]
. L] I TTYYYNYY .2
. ssan e°€
* *®y
. LR
* 0.0
L] Onh >
: neod
. € 1€02° .6 1
. *°01 1945° «*0l A
. L2t (3T TN IR § B |
. 1°e2 6l2¢° ec21
€902 et «*€l D
” 2°02 0000°0 ecel v
. L) P e°st 0
. 0° 0°8 *906° +°91 1
. 0 6*9 1€56° ettt 0
. o 11 6126° +°81 v
0° v'e 9068° «°6l ¥ hd
* o €2 v658° +c02 a
” 0° Logt teze* e*12
. 0° 0°¢2 6962° ec22
. € 8°0¢2 959:L° e°€2
. 9°1 2°6011 yogL® 92
€2 8°2091 1€02° **s2
H vl €°996 6129° +*92
s*2 90921 9049° e°tez 1
* 0°¢c L°1902 v609° 82 N
n S°€E €°9242 1918° e62 3
. 0°¢ 1°6802 699G° +c0€ O
.y 1°s282  951s° silE v
. 95 €°€68¢ L340 ec2¢ 3
. 0°y 9°69L2 165+ +°€C 4
. 29 €°62Cy  612y* NP4
. 09 8611y 906€° +°s€
. 0°s L°68%¢ v65€° *°9¢
., 6°2 8°0661 182¢* -
. 22 #°12S1 6962° -8t
. €2 9°9091 9592 e*6€
. 2°€ y6222 yog2" +°0y
. 8°Ss 1*v20% {co2* ecly
. "6 §°2259 6t121° o2y
vs 8°0€LE 90v1° e°cy
¢ 9°2 et ¥601° ety
“ 82 €e2tel tezo0° 31
€°¢ 2°0%0S 69%0° *°9¢
° 9°1 6°212S 0000°0 oLy
” 12d ¢ Wd0 T oo gy -
L
* **06 4

U ON T IN3IATOS SIND WD S° INTUN 03IZ1TAHAOAT 8261 82 TTNdY Ae22Y




X1 IUSATOS ‘juswiesi] TeiQ SIeY 9TeH :XI-B-%1 2an314

0t 1 ¢ 6 h g 8 L 9 ¢t
ANNIVA 44

0o°t 0e° 08° oL* 09° (11 L ot* 0z°
I XXX I LYY Y SRR RS ISR Y Y Y Y RN Z S R S YRS S F Y N Y Y YR TR Y RA S YU SN R YL YR XY X2 Y Y XY 3 +*0
. o1
3 2
. o€
. 4 2
* **g
* 9
* L A
. (24 ] 1
. **6 1
. 01 A
. vt 1
. e*21 1
* 0o°e 6962° o€l b ]
. 0°s ¥601° ool v
. 198 0000°0 st 0
. ) Fl] +°91 1
. 0°0 0°o y96° o1l [+]
4 0°0 0°0 1€56° (3411 v
. 0°0 0°o et2e’ o*6l ¥ ~
. 0°0 0°0 9069° .92 D8]
e 0°0 0*0 ’659° .12 ~
. 0°0 0°o 1928° .22
* 0°o0 0°0 6964 ° o2
. 0°0 0°0 9691 ° o9
. 0°0 0°0 yyeL" *°52
. 0°0 0°0 teoL° *°92
N 0° 2°6 6119° 12 1
. 0° [ Ad 4 | 9049° +°92 N
. €* s°sit 609° 62 3
. 6° $°159 1915° 0 3
. €° S°0v2 6948° s i€ %]
. L A 6°062 9616° *e*2¢€ 3
. [ 6°181 *vge° **EC d
. | [ Ad AT 1€5e° *° o€

| . €° S°0e2 6l2e° e°GE

! . 9° 0°s0Y 906€"° **9€
. 9° oLl ¥66€° % LE
. 9° 02y 1eze”* +*0€
. L° 9°tSY 6962° **6€
. 9 v 100 9%92° [d 1]
. 9 9°66¢ yog2e +*le
. e° 1°2ss tcoz* XL 4]
. 6 5* 959 etit"* e°CY
- *1 8066 901" e* oy
. 2° 6°5€62 v601" 312
. 2°¢ L°6v22 teio° «*9¢
. L°e 6°12¢s 69%0° Yy
. 2°Ssi 8°2¢€22¢ 0000°0 5417
. 124 ¢ ndo ¢ **6"
. o*0S

T ON 6 INIATIOS SIND W) G°  INLEN OIZTTAHMOAY AL6L 82 Vingy €A% 2¢

oy = cobanh’s o e IR o o ik ol . prowe : e FROTIT N e e " s




.

IR EE A A SR N I R NI SR ER IR 2 B Y I N AR R IR AR Y 2R 2R IR KA 2 2R 2R 2N 2N N J

P ) [ETORPSS 3 P

1 JuaAajosg ‘Iuswieall [eIQ ‘siey oTeway :I-q-%#1 2In3I4

[ [ 3 99°

4500000000003 RRRERIERRS

9°12
8°s2
'S
82
Lo9t
)
0° 9y
0° L°S
0 9°y
0*o 0°0
[ i°s
[ A 6°v1
2° s°1e2
6° 0*2s2t
2°1 S*69L
*t §°9€02
(34| 2cLee€2
€°2 9°42¢¢
[543 o LLls
2%y 1°2966
0°9 €°9199
L°2 2°168¢
2°¢c 8°06SY
8t BeEIES
*s 9°919¢
|81} 6*slo0t
9°€ 0°0l0S
**2 S°90¢€t
0°t a*212y
82 v Ll6€
6°2 €°950y
|544 2°eS8s
Zeot 9°6LEYT
S°® 611021
6°2 6°001y
1°€ 6°9C Yy
1°9 1°9098
9°9 1°9L€6
1Jd ¢ ndg

sosees
e

ase
69%G°

90e€
6962°
6lL1°
0000°0

y906°
1€66°
6126°
9068 °
4659°
1ez2e°
6964 °
959L°
yoEL"
1€0L”
6l119°
90v9°
*609°
1948°
6996°
9s1s”
yoge°
1€59°
6l2y°
906€°
*6SE°
192c°
6962°
9692°
yog2e
€02
6lit*
90v1°
*601°
180"
59%0°
0goo0°0
¢ 4

€ ON 1 INIATOS Ovi2¢

PR DT T U vy S U

0
I3
**2
ot
L4 4
**G

.*9

LA §

«*9

*°6

o001
ol
21
o€l
PAL A
**°S1
*°91
oLl
(34 11
o6l
**02
e*12
*c22
[ ¥4
s°92
e°82
92
o*y2
°82
*°62
et 0t
[ 1%
e°2€
(24 ¥ o
(34 1%
e*SE
**9¢
(13
[ 3411
**6€
+°0¢
et ly
e 2¢
«*Cy
**9y
*°Sy
**9e
sty
(3 1]
g .1
*°0§

[ E F-EX-K SR X B 1 1 B

AWEOWE ™

138



it

e W VD TUR

.y N —_ " " a1t~ b i b .
43 s s o 8 . 3 .

X1 JUSATOS ‘juswmieaa], [ei0 ‘siey afewag XI-9-%1 2an314

01 1 2 6 Hh S 8 L 9 &
n <>~ 4 0z
. . 08° oL 09° 0s* [} og* . .
Ow.ultl...“"..‘.....‘.0.....‘..‘.. 88088830002 CRRVTRRRRRR RN RRRORBR .....‘...."““. L ] “.“
* OCN
* ot
* 0‘
* 0.“
* ‘t‘
. ocs A
. [ ] 4
. L3 3]
. o0l A
. o1 1
. 21 3
. o€l ]
. eyl v
¢ €°66 0000°0 +°gl 0
* 1 ] FL] +*9] 1
* 00 0°0 *986° o2t a
* [ A{] 00 1€se” 34 1 S
M 0°0 0°0 6126° vl ¥
¢ 0°0 0°0 9060° .02
. 0°* £°2 *650° .12
M 0° st 1820° ve22
¢ 0 1°1 6961° eeg2
¢ 0° 1°9t 969¢° -
* 0° 11 *weLe vece
. 0°0 0°0 1€0L° .92
¢ o° €°01 6119° **212 i
N 0° §°0S 9099° g2 N
. 0 (84 1 ¥609° +*62 3
* 1 8°v9 1e45° 0 2
* | &4 €e21t 699G° e*1€ ¥
. 2° € €l 951s° e*2€ 3
N 1 veeel *90y° +CE 4
i [ e sel 1€Ge* et og
¢ 1 2°1st 6tze° **GE
¢ g 2°60l 906€* . **9g
¢ 2° 1°6€2 65€° . L€
. € 2°6o¢€ 1e2¢e* . °9€
* (4 2°60S 6962° o **6€
¢ [ €°92% 9592° . 0y
¢ v L°€09 vog2° . oty
M 9 6° €8 reo2e M .2y
¢ L $°526 e121° . PP
¢ o°t 8cvoel 90v1* . et yy
. 9°1 6°1222 *%601° . .Gy
* L°y 0°€SY9 1920° . .9y
¢ Let1e €°20062  69%0° . oLy
g 2°19 9°00526  0000°0 : Tegy
* 124 ¢ wWdo [T . ceey
. esance *°0S
*

€ ON 6 INIATYS BeL2¢

139




00°1
tenasusse
*

0°0
[ 04 ]
[ A ]
0°0

€°1

M~ eMmmmuN

N NOonN
—

L AR AR 2R X AR B IR AR A IR IR IR AR IR A IR 2R IR R IR AR 2K 2R 2R BRI IR IR T IR B RE IR B R 2E K 2K BRI 2N
L 4
.
-

e - o R - RSN TR o

1 3uadAaTos ‘uorjedrrddy jewasaq ‘siey o2(eW :I-0-4 2andt4

4
01 8 Y65 & 9 ¢ £
INVA
06" [/ ]: 24 1] 09° [ I-%4 [\ 1 Ad 02° 0°o
seeBaedacansgassaseves SR BNEBB0042000 808 gnsaunaaglacaee
seseasseae sescess
[(XXXXZXXX)
288 -

€t €L
€°9 9099
6°21 [5: 7534
S*9 Y989
9°s2 906¢° .
t*9 9692°
€°6E 0000°0
] EL.)
0°0 yv86°
[ A} tese”
0°0 6126
0°0 9069
11 *658*
9*21 1928°
¥°29¢( 696L°
¥°99S 9694
9059 yve€L®
L°c0S €oL"
¥°9e 6119

9°e621 9049
Aaital v609°
2°22¢2 1946°
0°L981 6946°
€°6%01 9515
5°6691 98y
27119t 1ESY*
§°6122 6l2e°
8°29tE 06€ *
y* 9212 *65€°
8° 1541 182¢°
v 21 6962°
greecl 9592°
€°526 LA LT Ad
9°0s01 teoeg.
1eeo2l 61Lt"
9°gLEl 9061
S°s991 »601°
8°9t161 1840°
2°8vo0t 69%0°
9°LESS 0000°0
4 wWda ¢

% ON 1 INFIAWOS 69;2¢

St e iAo el A et i Ropr— nak

**0

o1

e*2

et

L2 4

S

**9Q

LA &

*°@

**6

o0l
o1
o021
oc€t
ecof
(341}
+*91
oLl
(341
o6l
e°02
o"12
o022
."€2
e w2
*°62
92
el
L3d 1
+°62
e 0€
L ad 13
**2¢
[ 24 3 3
st
+°GE
**9€
e tE
(2 14
L1 %
*°0
s (e
L 44
L3 3 ]
24 44
*° Gy
*°9¢
**ly
+*0e
¢ 6y
**0S

B EAOO R = =D

LA WEIWET

140

S o




06°

‘snsnsasre

.

CEEER AR IR IR 2 2R N AR ER AR SR IR SR I SR K B 2R BE 2R N R 2R R BN R IR R IR IR 2R IR 2N IR IR 2 R 2K 2 IR B SN IR B IR )

" o 8 8 % 0 00 0 0
SO0 0O0OCQODSO

L L A X KX X X ¥J

£°86

(L XL X X XN ¥}
LR X N-F- X ¥

6°vi
§°¢2
2°¢Ce
2°te
€°92
1°2¢
S°S€
8°Sy
9°ve
9°¢es
1°v9
22
8L
1°+8
1°y9
2°96
5°66
9°9€!l
LA 1 X
0°91s
0°L%001
€c02192
¢ wd0

X1 3udafosg ‘uoriediyddy Tewidq ‘siey oTel

0L°

SABENSGRNENRERINERRRRSVRBBBRRNANY

86600
EL]
*v86°
1€56°
6126"
9068°
*659°
1g29°
6964°
959L°
yoeEL*
teoL*
6li9°
9049
Y609°
te1s°
69¢G°
961s°
y989°
T€Ge”
612¢*
906c”
¥6S€°
182¢°
6962°
9592
yotge°
1co2°
(172 5
90e1°
v601°
1810°
69%0°
0000°0
¢ M

1X1-9-4¢1 @2and1y

N
o
wn
[te]
~

9
nhva EL]
v (14 0z* ot° 0°0
L

0
1
**2
e
Y
**G
.9
ol
+*9
**6
+c01
o 11
+o21
(3431
orel
+°51
91
el
o8l
s*6l
+*02
e 2
+°22
L34 X4
L4 24
*°52
**92
e°l2
.82
e*62
**0€
o1t
**2¢
«°€EC
«*9C
**SE
** 9L
ettt
L34 |3
**6L
s*00
e (o
29
L34 3 4
L4 44
*°SYy
**9y
o*lv
L4 A
L34 1]
.09
ANIATIOS  Be12¢

[ - N-X EER X 0 N N 3 3

A WELWZ-

141




...... ce o d g

1 3uaatfog ‘uoriedr(ddy TewaaQq ‘siex aTeWO4 :I-P-yT 2an314

[4
! 0T 8 166 + 9 L

£

00°1 06° 08"
SHBRNRAVBINORNBBORRTRNIBOERIS
* (T2 X )
*
*
*
*>
w *
. A
¢ 1
] * 1 1z 1846°* 1
: ¢ *»lt (221 0 A
; ¢ 2°9t 906c* 1
3 . 2°L 182¢° 1
i . S°€2 etL1” b
. gt 69%0° v
¢ ) N /]
, ¢ 0 €2 Yvge* 1
+ 00 0°0 1€56° q
¢ 0°0 0°0 6126° v
¢ 0° 1"t 9068° ] ~
¢ 0% 0°0 658° 3
p * 00 0°0 1820° =
e *"6r 6964°
E S A | 6°2S€E 9591°
¢ et 9°069 yoeL”
¢ 8"l 9°+0S teoL”
. * 2% €619 6119°
k! ¢ 102 (21 X7 9049° 1
LYY 9°stay v609° N
; ¢ e'9 6°8081 1925° 3
4 ¢ 9°2 0°80L 69¢6° 3
AR A1 » L°€v6 9515° “
* &°s 1°61st y989° 3
¢ 6°c tei90¢ tEse* d
¢ 9°g 0°L19st 612¢°
: A 8 ] 6°90%2 906€°
H L A 1°L%6 v65€°
! LI A 4 0°6501 182¢°
§ L1 | €60 6962° s o8E
} A A4 8°9€9 9592° .6t
5 L A > 1°L06 g2 .0y
H ¢ 19 §°6691 1£02° et ly
L A 0°8L61 6121° o2y
* 62 6°118 90e1° gV
g ¢ v*2 0°999 v601° oy
¢ §°2 9°v0L 18i0° .Gy
d 2 8°0661 69%0° T 1Y
| ¢ w9 LAYYNA | 0000°0 AL 8¢
t o 124 ¢ W40 L] 1
* [RX 1)
i . **05

) 2 ON 1 INIATOS AeL2e




*
.
*
3
*
.
*
*
3
*
.
*
*
*
*
*
>
*
*
*
*
*
*
*
*
*
*»
*
L d
*
*
.
.
.
*
*
.
.
*
.
*
*
*
.
.
*
*
*
(3

XI 3juaafog ‘uoyiesiiddy jewas( ‘saey afewdd XI-p-#1 2and1jg

96° 08°

oL

200U RNEBEBRVRRONS

1818°
9692°
1eo02*

0000°0

EL]
*966°
1€56°
6126°
9069°
*650"
t192e°
6961 °
959L"
*vEL"
teoee
6129°
20v9°
v609°
1948°
6998°
951s°
*gy°
1€S°
6l2e°
906€*
Y65€°
1e2e*
6962°
9692°
yot2e
1€02°
(173
9041
(L1 20
1840°
69%0°
0000°0

¢4

—
o~
[=2}
T
w
@
~
O

—n

01

WA ElL
09° 05" v oc*® 02° ot

(X 23

NG 6660600806000 0646880060600 08000¢0060e8068e0sa0e18s0e

KONRINDOQVGRONIRNERRNCRNEVNeLEERNSRRRassanB R0 adosoabobons

- ¢°0

e°]

2

34 3

Ll

.S

9

LR ]

e*9

**6

o*0l
o1
o221
(34 4 §
el
+*Sl
+°9]
e tl
o891
L3 11
«*02
+*12
+v22
+°€2
.92
[ 3414
**92
LA ¥4
*°82
**62
**0€
**1E
*°2€
**EE
**0€
e°SE
+°9¢
o te
e*8€
(24 13
0
ety
e 2y
L 4
LaA 44
**Se
*°9y
oLy
.*Qy
*e*6Y
+*0S
ON & INIAOS Bes2*

L3 J-R - SRR _R B R N 3 J

G WEOWR ™

143




I JudAT0S ‘Juawieaa] Tei( ‘SOTR STBW :1-9-#T 2andyyg

Z B
ot g [ 65 +# 9 £
3QTVA 9
00°1 06° [ 1:2d 09° 0s* [} A4 oe* oz° ot 0°0
4300808300000 000000RORSENNS aode essndevdacesnacsads [T YYYYYY [Ty Y YT P YT Y YR Yy YYYY .0
. LYY YY) 4atsssssnee (T2 2T XX R s}
. (L Y Y Yy Yy Y Y Y Yy Y Y Y YY Y Y Yy YY) ssssncanacan 2
. (YT XYY NREBNBBEBINRRIRRRRTON snses *°C
. see (TT Y Y] Y
* one **g
. sssesscne 9
* [ Yy} **y A
. AR N yoeL" - PRy 1
. 0-¢1 1815° o e 1
- 9°9 9616° Y A
- v el 6l129° o It L
. 2°6 6962° 21 1
. 992 teo2* +°€l D
- 6°6 Yoot1°* ecl v
. 6°6 0000°0 Y3 )
. . 44 91 I
. 0 €2 v986° it @
. 0 €01 1€s6° o8l v
. o 2°6 6126° STIE'] <
. [ Ad 6°91 9060° *02 HH
. 1 1°2¢ *658° 12
. I Lovy 1828° .22
. e° 2°Ley 696L° oo g2
. €2 Lelstl 959¢1° e 92
. L%y sr22L2 *veL” Y
. [ %4 3 9°8l61 1€o0L° .92
. 6°2 6°vlLl 6119° 22 1
. (°c 0°s08tl 9099° .92 ™
. s°t €°oto02 ¥609° v 62 3
. S°€ g°1€02 teLs° o2 0€ 5
. 2°¢ 1°€981 699G X2 M
. 9 £°9012  9s1s* we2e 3
. 1°¢ 1°e0ll *98y° YR 3 d
. 9°¢€ 2e2t02 €Sy +o0E
. S°y v°6092 612%° +°SE
. €2 2°estl 906€° **9¢
. et Sevcol 96S€° e*lE
. 2°2 2°8621 1eece”* e*8t
. 2°s 8°L€0¢€ 6962° s*6t
. S°» 1°6v92 9692° L A4
. 9°9 S*y20€ yoe2” o ly
. 2°'s 9°11€S |14 Fad *e*2y
. €°9 1*299¢ 6111° +*EY
. iy L1°1912 90¢1° ** 0y
. 1°s S*O0R62 *601° .*Sy
. 1°e 8+gettl 1840° 9y
.ot £€ectol 69%0° ol
. L°€ 205612 0000°0 *°Q¢
. 10d ¢ W) L 1.1 rey
- +*0S

9 ON T INIATOS B%12v




X1 JUDATOS ‘Judwiear] [elQ ‘90TW [eN :XI-d-%[ 2in3T4

01 T Z6 n S 8 L 9 ¢
Nfiva 48

00°t 06° []: 24 L 09° 0s* [ 2 [ ]

0000080030000 0000000000RRRRYIRRRRRREPENOS S00RVREPTRNNANDRNRNNEDOCRRBOORNGNESS 0.°

* (222 XX cencesse (XXX YY ] 0.-

* ‘.~

. “n

. .y

* .ln

. **9

¢ L A
* ..‘ ”
* **6 1
i o0l A

*

: € *609° H.M" !
. 6°s *6SE° oot 3
. 6°t 9692° ooyl v
. 6°S9 0000°0 PR °
. A 3 FL] *9l 1
. e°0 [ A ] *e86° oot 0
. 0°0 0°0 1€56° oo gl v
. 9°0 [ A ] 6lze* el M
. 0°0 0°0 9060° ,e02

. 0° (54 ¥658° eo12

. [ 1t 192e° o022

. 0°0 [ 3 ) 696L° €2 La)
. 0° 11 9692 ° e°92 Mm
. 0 1°91 veeLe **g2

. te 1°sid LI T A .92

. € 0°y91 6lL9° 022 N
. e €°szy 9049 92 »
. "t €°cet 609° .62 3
. et 0°589 18is° «*0€ 3
. S° 0°682 6995° PRt M
. s°* s$°192 9s16° .e2€ 2
. s° €162 L3420 oo fE 4
. 9° 9°92¢ tese” **9E

. i 2°€2y 612¢° **GE

. Lt 6°Sl6 906€ " .*9€

. 6°1 v 1801 v65€° eolf

. 6° €°208 182¢* . @t

. 6° 6°905 6962° o6

. 11 1°109 9592° 0"

. o°t o°ces "we2e ety

o 0°1 §°viS 1coz* .2y

. (B | L°429 etl21* °'CY

. LAd [ 84 1:73 90st° A 1]

. s°2 9°00€L '601° Gy

. 9°S [ 34 1414 18L0° X 14

. 0°9 2°y8tC 69%0° ooty

. v° 99 €°v199¢ 0000°0 scge

. 134 ¢ Wda ¢ 4 3L 1)

* Y YY1 +°08

9 ON 6 LINIAT0S @Bvi2ey




1 IwoafoS ‘uolieorlddy Tewasq “SOTW 2TEK

4

38vA
0s* [ L 2

shendossnescnsaiy

12d ¢ wd0 L L)

*

*

»

*

*

*

°

. oe2t

. (31} 90v9°
. €6 18Ls°
¢ 26t 1€5y°
. (1] 6962°
. tece teo2°
. 911 6940°
. s F1]
¢ o° 1e1 *906°
¢ 0 v€ t€s6”
* 0 2°6 6126°
¢ 0 21 9068°
L 0° 1€ ¥668°
A A 929 1828°
MEE M 0°%601 696L°
AR A4 5 getase 9691 °
* g°¢ L°€E982 L A1 A
MR 2 5 ¥°9542 1€o0L*
* €2 9°6991 6129°
A .1 0°E2LE 90v9°
* 1°t g v222 9609°
M A 3 L1°96¢€2 te1s°
* et €°9912 6995°
* 0°e 6°6€12 9s1s°
¢ 0y 59992 Y48¢°
* 9°g 0°v60Y 1£69°
* o't 9°96L2 612¢°
¢y 1°2961 906€°
¢ et 1eLvet ¥6S€°
* 92 (31781 1e2¢°
¢ 2t 0*e2¢€2 6962Z°
A A1 6°9%22 9692°
* €°s 5°€90€ (1130
* e%s teiete 1€02°
* Ge9 2°92Ly 6tLl”
* €% 6°001¢ 90v1°
¢ 0y 9°9682 v601°
¢ Gt v*9262 (eL0°
M 221 2°cote 69%0°
¢ 8¢ g 28L2 0000°0
*
*

:1-3-%1 @2and814

+°0
ot
**2
o€
24 J
**g
e*9
LA
.8
**6
s°0l
I3 &1
ov21
oottt
PRL 2 1
e*S1
*°91
ol
+"gl
+*6l
*°02
s*12
**22
**€2
e*y2
**52
e*92
e*l2
«*g2
*°62
+°0€
e*lC
e°2€
LA % 3
** 9t
+*SE
+°9¢
oLt
**%8€
**6€
+°00
L4 ]
«*24
(24 4 ]
L4 A J
**°Gy
+*9s
**ly
L d A4
L 34
+°0S
S ON | INIATOS B2

- X F-E ¥-X SN WO o

AWZOVWER -

146




) XI 3u3afos ‘uopledyiddy pewiaq ‘adTW d[BW :XI-3-4T 2and1d

ot 1 Z 6 v S 8 L 9
INPYA L

00°1 06° oe* oL* 09° 0s° ** [ 19 ot°

0000000000000 0000000000000000000danclonansnrcrcnestonacnbatocione snbeveses [y aboo *°0

. ves scscassee see o1

. L] o2

. - L3 3

* ety

* .G

'Y 9

. LA A
. **9 '3
. 6 1
. L3 1 A
. 846" e tl H
. *65€° e 21 1
. 6962° so€l 25
. 1oL0° ooyl v
. 0000°0 oGt [/
. Fl] +°91 |
. 0°0 *e6° o%sl a
. [ 5 t€s6” (34 ] ] v
. [ M ] 15134 oc0l ]
. 0°0 9060° **02

. 0 *658° 3t

. 0°0 {82e°* 22

. [ M ] 69%64° *°€2

. [ A ) 959¢° ** 92 ~
. 0° '"weee **G2 <
. € teoL” .*92 ~
. 9° 6129 22 1
. s° 90v9° 92 ]
. 0°t 609° **62 3
. o°t s **0C be ]
- [ 699G° +° 1€ ]
- L°* 951G°* **2€ 3
. i° ¥40y° o€ 4
. e° 11312 e°vE

. 0t 6l2e° e*Gt

- s°1 906¢€* *°9¢

. 81 ve6S¢E" e*2€

. et e’ Q¢

. 21 6962° **6€

. 0ot 9592° .*0y

. 0t yege* o* 1Y

. 0°t 1co02° 2y

. 2°t etiye s°Cy

. 1 90+1° XYY

- s°¢ ¥601° Gy

. £°9 1920° ooy

. €°9 69%0° ety

. L°S9 0000°0 Ld 1/

- 104 LA | ] 6

. scene *°9S

S ON 6 IN3IAWS 8v12¢




1 JuaaTog ‘juawieda] [eaQ ‘sirqqey o[eW :I1-8-%T 2an814

0T 8 I 68§
06° OO-//-/
acses - (XXX XX

LR
1 d
[ d
L4
[ d
.
b
.

[
CMANN~T ¢

N

RO MO NDOCOND

CeenMMemmM™m

LR IR 2K 2R 2R BB B BE R R 2 BN SR B SR AR ZE IR IR AR R IR K ER AR BRI BN 2K I IR 2K BN SR W S A AR I S By

14
ki 9 £ 3

4800008
asoane
asase

yeeL
1846°
elay*
182¢°
1eo02°
¥601°
0c00°0
EL]
yy86°
1€56°
6126°
9068°
v659°
1829°
6962°
9S9L°
L’
1coLe
6119°
9049°
¥609°
194s8°
69%5°
951S°
L2411 0
€5y’
154 2
906€°
¥65€°
18z¢e”
6962°
9692°
yoee*
1€02°
6lL1°
90%1°
y601°
1ei0°
69%0°

0000°0
¢ 3

[ & §-TCN-N FEN S WO N
148

QA WIOVWIT-

8 ON U LNIAVWS 99i2e




d
XI 1u9ATO0S§ ‘juswleaa] [el10 ‘s3rqqey °1eW "XHlleH whﬂwﬂk
€
ot 1 Z 6 h 4 8 L 9 1
nRva EL]
00°t 06° [ 1M oL 09° 0s* [} [T 02° ot 0°0
PR B00000000000RCERTINDRBIBVONITRIENBLENIERRERPRBTRNRNOIDEINRRNEIDRONENRNRBTRNENRNCRRSESRBRRednansee 00°
. . e - (34 ¢
. LYY YYYYY . +°2
. L] 24 3
. . L34 J
: L ) G
M 3 **9
. L] e°l A
. 3 [ 8 1
M [ ] - %% 1
. L . **01 A
: . L el 1
: . L) 21 1
. L] . e°€l d
: e [ oyl v
. 1°96 . eeouhe . . veel °
.'
” . oo one. “ " ooM" n—-
. 00 9°0 1€56° o g
. 0°0 9°0 6l126° A M
.
. o ey 9060° el
. 0 1°1 v658° e
. 0°0 0°0 1929°* o8-
. 0°0 o°0 6961° vees
. 0 11 9594 e
. 0°0 0°0 veee 4 M.a
. 90°0 0°0 TE0L° vees 3,
. e-e 0’0 6l19° - X
. 0°0 3 90v9° ee 4
. 0° tey v609° 4 "
. t° €°2 19.6° suee 32
. 0°0 0°0 6996° potH 2
- 0°0 0°0 9616°* ezt 4
N 0 1t ey w2
Y | Bd (213 ~ﬂm01 e
. I £:2 612e° et
. st 906t veot
. 9° L°92 v6s€° Tee
S A R
. . o._~ 6962 ceet
. 2 6°9 9592° e
N 9 92 *we2e N
. s, 1evz 1€02° N
L]
. 6 1°0¢ etL1° S
. 2°t 8°cs 9091° ecoy
. Aok 4 ettt y601° *°Gy
. @2 921 1820° N
. 0°sL 1°12¢ 6990° N
. 6°18 6°1€LE 0000°0 4
. 12d ¢ Wdo ¢ 4N ne
. sesne +°0S
8 ON 6 INJATOS AeL2v m




I jusaTog ‘uoriedrrddy Trwiaq *‘s3Tqqey oIEN

L
IPIVA
0s° ov°

2000030009
esasesens

6 S 4 9

[2e]

of 09°* _
(2 XA X2 XYY

*
*
*
*
*
»
*
»
¢ 9°12 9s1s°
H et {CED
. €L 959z°
: 9°12 *601°
: €02 69%0°
: ] 4
DO X 0°0 vv06°
. 0% 0*0 1£56°
DO 2 ) 0°0 6126°
. 0% 0°0 9068°
. 00 0°0 *658°
. 0°0 0°0 1928°
DO 9y 6964°
. s Loy 9594°
., st gelet yoeL”
M 1°68 LT
.2 8°201 6129°
.ot te221 9049°
. et s°161 4609°
] .2y L°2Le 1818°
; . 0% 0°0€9 6945°
; . 9t €°6L9 9515
. o€ 1e12¢ yoge°
., Ltz v o2 €5y
L, e 8°062 612¢°
., 2°¢ 8°062 906€°
.0y $°GSE 965€°
. 0w 8°LsE 182¢°
.9 8rete 6962°
, L€ LeECe 9592°
. €€ 6°862 ve2*
. st veste €02
. 9% 0°02¢€ etel”
| Totey 9°L9¢ 90%1*
M .o 9°1£9 *6071°
9°s 6°20% 1920°
* 9% 8°658 6990°
¢ 26 2228 0000°0
H 124 ¢ wdo T
*

:I-4-yT 3an814

4 ON T IN3IATNOS 8ei2v

**0

el

e*2

(24 3

LR 4

*°S

**9

el

o8

6

o0l
e ll
ec21
ol
91
+°51
+*91
el
+c081
e°6l
**02
+*12
+022
+v€2
e"92
.62
+*92
et
+*82
**62
+*0C
o* 1t
+02€
o'ttt
+*ot
*°GL
**°9¢
s°LE
[ 1%
e*6E
*°0Y
el
*°2¢
«*CYy
e 9y
**GY
«*9e
* 1y
'S4 1]
**6"
+°0S

[ F-LX-E JEN R YN

A WETIWET™

150




[ A |

X1 1uoajos ‘uoriedtiddy Tewiaq ‘sSITqqey oT7EH

06°

oe*

01

09°*

08°

¢ 6

NJIYA
e

C0RANRTRRTTRNTRNRITITBRBBVNTENSTTTNNNONUTENENNANTNSSNEEIERE.

3

L 2R N I R A AN B I I T B T I IR R B N R B B B 2K 2 BE B B SR RN Y B EE R IR B X R R R AR R B R R B R 2

6°¢
6°68

v601°
0000°0

Y06 °
1€56°
s126°
90690°
¥658°
182e°
696L0°
959L°
€L
t€os°
6l119°
909
4609°
16848°
6996°
9sts’
984°
1€5¢°
6t2¢°
906€°
yosE”
182¢°
6962°
9692°
yog2*
1eo0e°
etL1”
90+1°
¥601°
1940°
69%0°
0000°0
L L]

S

:XI-Y-%1 2andig

8
— 44

A0RBBRPBQE22800000080b8000008

[2

0z°

L

9

[ 2R

[ B F-E J-R R L Aol

*
»
[
™
A WEVWE™

[ RN NN NN N EN R

csseee [ 2d 1/
seses L )/
LYY YT **0S
L ON & INIAIOS Bvi2¢

151




- . . = . B . . i . . . o ,W VI.II’A. ] ]

1 JUSATOg ‘juswieal] TeaQ ‘s8oq aTeW :I-M-41 2In3T4
N
9 L €
3fva
00°1 06° 08° 09° 0s° o

oo.oo.oo.oo.....‘o.coooco (XY sebupanes senens *°0

* XXX YT} [ Y ryy [XXXX] e*1

3 ane sses sssscnsn seeney e*2

. snoe seusananse e*€

. ety

. *°G

* +*9

. oy A

* 0°s gLt *ce

. TS 6129* **5 I

* v'e v609° et0f A

¢ 2y 9516 vl 1

M 0°L 6l2y* st21 1

* s°9 v65¢€° sgl D

: oLy ef21* o0l

. 02l 0000°0 *°st 0

* % 4y e°9t 1

* pve 00 v906° st oo
, s o0%0 00 tese” cet v
| . 0°0 0°0 6l126° o5l .|

¢ 0% 0°0 9068* s 02 o~

s 2°t v658° ”.mw N

* te g2y teze" €2

M 6°082 6961° o€

* 9y 1°699 9591° s

M s*62ll  weeL* .52

* el 1°s8L 1€02° 2292

¢ s2 9°9201 6119° etz 1

¢ se2 €°9501 90%9° *v82 N

¢ gt 0°00%1 ¥609° ..om 3

9% 9°GINT  18ls* stoe 2

* et 1°808 6995° eole u

s g v°566 9s1s* cvee 3

v 9 5°269 ooy site 4

MRS v 126 1€se” slve

¢ e versEr 612y +25€

M 6°6EET  906€° e

¢ e 9°22%1 265€ ° M-

N €ev2e teze" +*6¢

. vez 2°5001 6962° **6€

. 5*2 €601 9592° ol

* 19 1°1Lsz2  vee2r ool

. 1t 2e 121y 1€02° ec2v

* 2e2t 9*19is etL1° AbI¢

* 8°L 2°12¢¢€ 901" 10044

* et XA v601° *tSY

* L2 L°0911 19L0° ec9y

¢ 9%y 6°LE61 69%0° eLe

* L6 6°621¢ 0000°0 *t8y

. 13d ¢ WdQ L1 *°69

. .05

01 ON T INIATOS Avi2e

st 1 D el . O i it o




Miiida s

06°

XI JUDATOS ‘3uswiealr] (B0 ‘s8oq oTeW :XI-A-4T 2ian3T14

0t

0e° oL*

09°

0s°

(A
nfiv
U

h

A

SRENNVVCNCRBIROTRNBPRBROCUAETRNNERNRBREERANCBEBRRARNGSANEREDRS

.

LN N K TN B TN Y BN R K R K R K BRI R B BN R R CER R R B B B BE K BE R K N 2N BE B 2K B R IR B I I I I

5°¢ 182¢"
L°€6 0000°0
% N
0°0 Y¥86°
0°0 1€56°
0°0 6126°
e°0 9060°
0°0 9659°
0°o 18289°
*e 6961 °
0°0 9594 °
0%0 yeEL”
*e 1€0¢°
1t 61219°
0°g 90%9°
6°9 *609°
S°se 1eis°
€221 694G°
€°01¢€ 9616°
9°v01 v90v°
21t 1€5e°
L4021 612e°
§°661 906t "°
2°22¢ ¥65€°
Loty 192¢"
9952 6962°
$°592 9592°
9°0%2 vez*
1692 1eo02°
2°98y [ 173 8
L*99S 90%1°

2°2¢v! 601"
9°9€91 1840°
€°99¢€2 69%0°
662512 0000°0
¢ NdO ¢ N

S
nco_ Y rYYYYY) **Q

. ' X3
**2
L34 o
Y
**g
.*9
ey
L ]
**g
+°01
oo 11
s021
ool
o0l
51
+*91
el
(34 1]
s*6l
s*02
*°12
ot 22
[ 14
*v92
* 52
92
12
82
**62
**0C
o 1€
o*2¢
(3 3 3
scot
*°GE
+°9¢
o L€
**9€
(313
L e A4
ety
(44
L 3 ]
L2 44
**GYy
*°9e
LY $4
L4 14
(3 14
*°0S
01 ON 6 ANJATOS RAei2Y

L IR BN O B BE BN BN BN BN BN BN BN BN NN BE BN BN BN BN BN BN CBE BN BN AR N
T OO AU =D mi»

[
LA WEVWE™

153

e r—




SO

T

00°t

‘hevenssscsedaenns

*

LR R A AR B R I 2 R R 2 BN L IR AR IR 20 2N 2N K S K 2 R IR 2R IR 2R IR 2R I 25 25 2N K R L K R BN 2 BN K B R 2N 4

nNe4eT~0000

@ & 4 8 4.8 8+ S S e s e
N~ ON

SOV LAV NNNNNMEN =N

el

DMEF N EITNM=OONTN LSO =NNMMMOO O

[
(=]
a

06*

1 judafog ‘uorieorlddy jewiaq ‘s3oQ STEW

182
L1t
L€t
S22
teot
€91

0°0
0°0
00
€
LAF
949
2cele
8°9€01
Leo2it
€°CY9
1°0Ly
9°19¢
»29€
L°S0S
Stvet
1°6EE
9952
€262
1*19€
9°9%9
0°80S
921y
2°v1¢
6°6€C
1°09¢
vo2ce
$°598
€°1L8
1°18¢
9°658
9°056
L°sstt
¢ WdO

906¢€*
90e1°
1840"
0000°0
EL)
Y986°
1€56°
6126°
9068°
¥659°
1828°
696L°
9591 °
e’
feoe”
6119°
9099*
r609°
194s°
699S°
9s16°
L4420
€Sy
6l2y°
906€°
¥6S¢*
1gee*
6962°
9592
vog2°
1eo2°
etat-
90%1°
y601°
1920°
69%0°
0000°0

]

s

WA

0S°

asssausopnaansy

ov*

:1-T-%1 2an814

EL]
[} 34 0e°

Seeuesesttasaans

+*Q0
et
**2
L4 3
*°y
°s
*9
**}
**9
L AL Y
+°01
o1l
o221
et
scot
+°s1
+°91
il
+°8l
+*6l
02
**12
et22
v
(34 24
*°52
**92
LN ¥
+°82
+°62
*°0€
*°1E
+°2¢
+°€C
L2 1%
*°GE
+*9¢
+°lE
*°gC
*°6L
**0
ety
e*2¢
s°Ce
Ll 24
*°Ge
e*° Qe
L34
Lt 1
6y -1
*°0S

A ON U INIATOS 8e22¢

XA QU= om D>

154

A WELWE»




¥1 3juaajog ‘uorienifddy Tewaag ‘sBoq @TeW :XI-T-%1 2an3t g
ho S 2]

Nm

:<> ua

oo. oh. oo' cwo o. eﬂo ON.

snssenssanssnunbanely sevsenenscscscsubsbucionnbosngnlonsnne
sae [TYYYYYYY RS

. o
Ll
»
»
.
L d
L d
.
L
.

LAR 713
s°6109
¢ Md0

*
3
*
.
*
*
*
*
*
*
*
*
*
>
*
*
*
*
*
*
*
*
*
.
*
.
*
*
.
*
*
»
*
*
*
*
*
*
*
.
*
*
*
*
*
*
*
*
.

**0

e*1

**2

ot

a4 ]

S

e°9

**l

*°9

g

0l
o1
e°21
e €l
ool
**sl
**91
[3F A
(34 1)
**6l
*°02
o° 12
+°22
+°€2
**92
+°62
*°92
e 12
L34 14
**62
+°0€
Lo (o
+°2¢
(3 4 3
(24 23
L 8
**9¢
L2 15
[k 13
L1
.0
«* 10
e 29
+°CY
LA 2
'y
*°9¢
oLy
L2 A
60
**0S
6 ON 6 INIATOS Aep2y

[ X §-F X-K EFE N B XN ]

0 0 ¢ 00 5 28 S 28 GO EE SO0 00O GO O OSSP OO EEOPEERSNOOOEE S




FRECEDING PAGE BLANK-NOT FILMED

SMOTT0J G 2an314

"0t 2U9NTO3013TUT(-9 ‘y-OuUTWY-Z ¢
2UaNT03013TUT(-9 ‘Z-oUuTwy-y 4
PIOV 2102U9qOaITUTL] ‘¢
TOYoOTBTAZUSQOAITUTL] °7
(INI) 3u9nTO3I0IITUTIL T

2UINT01AX0ZB~,§ ‘4-013TUBAIDL~,9°2 9L
2uanT03013TUIP-9 ‘H-OoUuTWeTAXOIPAH-7
aUaNTOIOIITUIP-Q ‘g -OUTWRTAXOIPAY~Y
auan7ojoajfu-y-ourmerg-g9z
2UaNT03013TU~Z~OUTWETIJ-9*Y

157

O M~ O ™

1918 SpAPpuUE]S dDUIIBIDY ‘Adjem

pue 19Jjnq 93LI90B YITM PaIEBqNOUT 219M saTdues [oijuod aseleIIns-TLAIE

10 asepruoinoni8-g pue I93INq 9IBIIDVE YITM PpIIeqnoutl 2i1sm safdues sutan

‘uoT3dB1IX? 03 10T1d "INI-Oyp WITM A1Te10 p93ea1] SieY JO dUTA) IH~-HT
woa} paulelqQ siodnpoag 3[qeIdeIIXI-d3eld0oy TAulg jo 1L 4T 2and1yg




vo*l

.

.
.
+
.
*
*
.
v
.
*
-
*
.
*
*
*
.
.
*
.
.
*
.
.
.
.
*
.
.
.
*
.
.
»
*
.
*
.
.
+
.
.
*
.
.
.
*
-
+

I JusAaTog ‘ad@3epM YITIM UOTIRYNIUT ‘siey OTe|

m
01

. ///f/// // \\\ owe
‘amctonuLoennefigdhonooRcen L KR X ] LX-X-] LRE-X-X-X ¥ %13

m

v p
04* vy
VREVOOIDIOCO R 0GR

PR GAGORCGEIEO0RUIRRO0QAANCTIABAINAGOUACUONNEDOOT QUL

RGO ERONDPRODRORRONARNONQEBNRONEARRVODDGERE DR

OBUCLARNUECONRROBNONRRLIOBBOC DR

aRcedVesLBQEORADRNORPORRDOG
efLocutddOvRNRdRORUAONRDRG
e0bLsRRROCEDRDODURDBONLOO
eHUNCRUNCGUNOLDORRUBRRORD DN
#R0ODBORNRNOGRCROBUDD
fRecQdscRROROIOONOE
o8 SNoNEOROORROOLD
*RBOROADREGEDGARIOR
foRepdoubRPORGORNORD

fRbuoRURROGRD
#ebeoRpunoCas
“QdRoconooRoOw
sotba0s
LA EX 2T 2]
soceann
fodeone
LAEX 22X )
BERBODS
eancoeen
dOspnen
L2 E XY 2]
*30s0e0
fAoBLNO
4000
LAZ X X2 X )
deNneas
f#icganso
(XXX XY X}
adopoon
sonenns
eseo0an
asoReon
anspane
(XXX XYY
“socon °
LA 322203
*RR0OHS
apsaoea

svvevan
LEARE RN
futenan
efeneon
wenooey
LYY YY)
anpoas

aBeoae

ut *

I-e-C1

1.

RECRTRTRAE R N A

ve®

L%
“eul
e lal
¢ ylsl
[ R 2 ¥ 3
1°i9vl
1°Lle
CteLY
v'old
Houbt
et ud
whY
URa e
IR ¥4
Loyl
ceul
L R1Y)

aan3d1y

ul*

LR U R
F90y*
Y
CLET 0
€406°
gtoy*
€luL*
LUV
£969°
st HG"
€lrs”
Hye*
€909°
dCot ®
tlue*
HuiZ"®
[
HEHD®

00uu*0
M1 ]

0
0o

ER RS A AR T N Y R Y

onN 1

LT}
+*]
eee
-t
vty
'y
+*9
v L
+*h
o
0l
1l
21
‘ti
“nl
*a
Y
il
4l
*al
cue
*le
44
‘te
*we
*he
A T4
‘e
‘ne
‘6l
*ot
*lt
2t
"t
*vE
*ut
*ut
‘it
‘WL
"6t
*u
RS
ow
‘v
b
‘LY
Ly
a4
*uv
*hy
LRTL]
INJATOS

LR N A A IR Y

L R R A I R A . B T IR TP Y

o o+ s 0

.

X /RC=T QO™ D> >

A wIXIl w2

LA XA

158




it i o i et BNk 4 it e 1 iyt

XI 3UBATOS “J23BM YITA UOIIBQNOUI “s3ipy OTBN :XI-B-GT 2ind1j

01 1 4

6 h S 8
Ny - [
06° 0B ui (TR 0s* “ ug " yee [N neg
R0Q000R0QUCCRRRDRDOOH VoeRBARQDOOBOODRIRHENQLT LUDLOh R L R RN EER TR R R R TR Y R NN R XY @ PRy ‘o

.
. L L Y X R R R R R R T Y L L Y L LT T e ap LR |
. Ly Ry L LR R A L R R LTI m e°¢
. R BR O R RGO D R BB L BND ORI P IR R LB NI NN I D ODDNPNOBPIDUOATNIDRRS .}
. P A N Y R N i L L LTy o e R 4
. L R R T X R e Y Y Y S R Y T R e ey
. T R R Ry S R I LR ] HEEOLOBORDRIOOBONDOODY 'y
. fecogovoREbeRaBi DY vHobCRNUMPROLBRDRNEN GG «* e A
* HURVCOBBRDNBLRODI DY BUBGBDOROLOINBOGY **h 4
. CHBBRRABORDRV LD GO enobBOROGORBOEGG .t [}
* PlCLEoEaRBOPOROBO D XXX TR Y Y Yy Yy scut A
. fonunepooLog ABGBARGIIGDOOERD el 1
. wnaveo NoutoeNtRBCbecRY ol 1
. asnnue - enosvnacon o€l J
. scenoessnc RL 2 v
. XYY YYYYYYS ol ]
. dcesconnne eyl I
. #cocenesnso e°21 a
3 . asgonvecse ewl v
. scanececes ot L] o
. (IR Y L 174 [Ta]
] . asocenccene «*le —
. cGdosctncoe +ccd
. coenccabed +°td
. L 74
+ LRA Y4
* e
. el 1
. . st N
. v'r €9ve9° ettie 3
. Gy 1 1o 0L )
. vy 00000 T »n
. . EL] L 3 3
. ven 0y LLET-% +°tt 2]
. [ 4 h fY06* e 9t
. (TR (A4 gt vy ° LN
. % 31 tinge LR 1Y
. N t*1ls LA vo Lt
. Y2 1°uat £ve9° LR 1)
b . U Stent HY 6G° LAY
. 31} s iry LIS stuv
. ney L*cen LA A et le
. ol woelvl tvoe* vo Y
. [ 1w | Heve * A
. 1°nl t et tinee LA
R + £ ALY 4 wHlCZ® PR
1 4 S°r ¢l ty,1® PR )
M vl [IPT. A | Heeo® LR A
d . RIS weunly nenu*o etuY
. (R} s val) ¢ 4 CRES ]
. LR

Pl He nUte ) v L O 6 A UN BYYcY




3 g T s oo - —— - r—-g I . . PO e -
I JU2ATOS ‘9SEpIUOINONTYy-g YITM UoTIBGNOU] °s3ey 2PN :I-Q-¢T @an314
) L
ot 8 4 H s 1 9 €
/
\ 1 IvA i 0
0ol a6"* e cw. \ 0y’ ne* uw* Ut * ue® al* [T

PNRQRALRNURNTABORARAOITRD DO RTR D \ncn LY ET TR LY FRIPN R R S o i R R R R A SR AT S - W N RN N e A A LR

\ * fdgnuaanIoRtvGoDOORRARORORROBRROROGOONKoaROUY LR |
* otgoRRRCORBOURNORRRERRRRRLNRUB DD et
* ftaaabRvLobRUOBORbRRARERD +°f
* sGgooene0tatRavoRnRBOROORLGHD .ty
* PERAVVRBVRVOBBODRDUD ORI RO 0y
. ORONRRABRAODRRNROROOGRRBLD + Yy
+ CENAROBVOUBTTOORDUY L ] A
. #egoRARRORNORLGORDD vty 1
. ceapoanuRedOLDRRROR st 1
. #usasaconvony +°0l A
. fpsavsonoonee o1l ]
3 apoRddbENARRR sl 1
+ fUoeROGARORLR et |l J
. HGOUOROLONGGD +*vl v
. escannneaente LA ] [}]
. RuEsoanOoBORGR eyl I
. toepooono0ono el u
+ sonocdasoences +oul v
. ssnpcoevsnnone +*ol H
. #pfo0deoaRnen +°0Z
. eacctoanaceue LR ¥4 (=4
. #foRobovaQa0ed AR A4 et

5 —

. tosossuoRaRRD L ¥4
. avvotow LRA 74
+ I2XTYY XY +ond
. LTTY T XY LA T4
. cneen LA ¥4 i
. cednoon + ud N
3 endevec L 24 2
. cncosoge L1 23
. XX YT 266 LAY +c e H
. ssosvoo * EL] [ar41 3
- encndug 1 s 11 HHY6* ot E ]
. npvoces [ [*uy £906" +* 9t
. boeedow 6° Yeuct LA A LN Y
. vascbac L6 welENE Cluge LEX1S
. fsvaenn L*2¢4 AR A" 1°Y: 2 | LA W e it
. moceovo 1°¢¢ EAR 1Y} €969° + ot
B senwbpe 1°9 11n1e HERG® +v6t
+ neaeeagq ree t vy tiege PR
. aosseng Iad} L*uuy dHye* e ly
. eosaven [ | (AL t9he* L a4
. soeanee [ X AR 0] HEvE* L
. csendao [ [ W' fle2e LA 4
+ soontaw [ [ERETAN Hyle® taw
* aguuagn i* It } tyal* *uy
- aadaedu [ P B Hieg® +%yn
. snoufow L IR | poonco st
* aunoceL [BRTE] * e e I 2 ‘an
* donaoaq LA

ok L LiviAaS Rmeler




w
:
§

00°t
*ansecRIRRARARNGRGROROUNDABRBLG
CONREDBRAUTROTAROVVORNTERR UL RURRUN T LN LR DDV ICLAVLLOIRCLDIDRNBORNOCOODRDED

.

(IR BRSPS IR R IR R AT S I B AR B BRI I R 2 B R 2N AR BT AR B IR IR BE B 2 2R R SR R R I I )

X1 JUSATOS ‘@sepruoindnIH-g YITm UorIeqndul ‘siey IIEl

06°

([N
o
0*0

[ 8]
fny

oy ”°

bet

01

(¥

19
LMY 4
®
P
&
0*y
I*le
Yoy |
106y
[T ¥]
ALL TN |
LN 1Y
ZoYHY
toity
2°Gtve
Yo LS
[ 1Y
ol
A AN
* vty

1

|

6 h

Uy * [T

EY0e°
0000°0
1]
L1794
€Evne*
dtuy*
€l
LLRY R
£999°
HE6Y
€lFge
HHyy
tv0e
deeE*
Elbee
HHl2®
[ A
LN YT
neeote
* 4

i va [}
uy uy -
ﬂ'.aﬂc‘ﬁﬁﬂtﬂﬂﬂﬁ58‘1535:...,.“..v/ﬂ A A URSE SRR S RV R

i

@

:X1-9-GT 2an814

9

£
U /.~

itteguvuee

\Nﬂ””oee

L

u

0ch

RO ORARLE D BRI B N LR R ND IO IC0OBRNRINNIBIDNODPOOOBRRERLDIOE.

PR BB OBD TR RIOLER N UGB O ULEORI NP LUGABOUN RN G UBCIRIGOOGNONOONBORY
R BV B BRLDRR O RN RNORRELNRR I IO LDD PO RBORRBRVORANENIORE

RBQGUVIOQARUHEROCILLRAINLBAOROLNNNIOLOIUBIGOAUERDNOOCOORCDN

GRBBNOUABANABOACNVRO L GERG
LER LR TERAE R A0 4
CUBDAUONGDLADRDULIG
teuutunagEbbesuRGDG
apoubLapoato
pROBIDRLNERD
tHeBGEaRBLO G
vsocoLa
coqeva
NBORG D
annone
seaeshe
caso0s

LtUoBERGOOUNRONREONILOOE
VR GCRIDVARBBOAGORTOLD

LB LERNDOERBRBOORNOOALS
JeuaoRcoedRetodrnaasnae
CONODBOODOONA0BOG

SunuAGaROROIRNORS
LA XYY R 2
#Posoeboed

ol

oe

(2T Y Y Y]
denccobans

fdsBRERGS

(AR T EE T 2

LI 3111

Yy § 2

0
°1
<
“t

‘9
‘9
*Y
‘6

A 5}
cul
il
et
ol
ol
ol
‘9l
sl
‘ul
*sl
cul
°le
*ee
v
*ne
Y4
‘we
b ¥4
*u¢
‘ad
‘ot
*lt
*ct
*tE
‘vt
*at
* 9
i
LYo
‘ot
‘uw
‘v
*dn
**e "
vy
ey
ety
CRFE
o un
et
0y
v & AIS uviey

LR S R I

XAE meDAC P =3 -

LSS SRS 4

D I I I e A I L R IR I S R S YL T N S S

161




R

00°1

+*

L I A I B AR A AR N N A IR R AR A I R O IR I IR IR B B ST AR 2 IR N I S N I Y

0t

q [4
¥

// " Uy
tasoto0toenaonolatal LA R X XA K J andontotaoundouonedianag

162

; G e e - —r -
I IUIATO§ ‘aseieI[nS [4Aay YiIm uorleqnouy ‘siey a[eW :I-0-¢T 2an81g
L
e v s I 3 £
4 IvA 10 o
04 on* ue * uee utle o'y
‘.,tﬂaLcﬁab:ﬂ:.‘:&ﬁﬁ:ﬁ:ﬁ»*\.u»-U.~¢ﬁ°°‘°’ﬂ°‘$333‘3°° oic
B EHANRBRONR NN INRNRORNERORORGGUGAARANBIUU RO GL e PR |
RBONRERRBVROURDOEORNOAARARQANGONG PR RN R v
WRADRICCICUGUIDOQEBORERRGOUBDIDL «°t
ANRBBROLLOLBNROORRCRRRLDOG DO +*y
RBORVOCOT0OUTEUOTNRADOLLGBANQROD LY
ABORABNNRBNNNNQVONRBERBRRADADRSR +*y
apnonbtatacdudaadactadRtaannnay +* A
RRNCRBODORENONARTANATRGURANDORS e n 1
BRROUCGCRANGRCO QDO RRERO O YO OERE LY 1
abaecabocoanRROGtRROORARBROORRG 0l A
BACE IR AANRCR LD RDOIINODDE 11 1
PRV ROONQOUURARDORVROBOROE el s
AR RBRRGGEOOOIFODD e®el J
detapanoannuabndbon et v
CRRIQNRBOOERDDDRNDD eyl [¢]
tedsgpcscaRe0RaRaDY eyl 1
PodbppadonsSBRRAGRY «e* 21 G
REVROVEANDODRDRGORA sul v
PONNDODNRANELORLUDD e°nl o
WRROPRRDDRERO L4
sodesspopeucy LR ¥4
sosasen +°cc¢
(XX Y YY) L X4
LRg T4
+45¢
LR
L XY YYYY LN ¥4 I}
L 74 N
6°c6 TN tee 3
2 €90%° cve 2
3 44 e
0°0 0°0 fiuve cer 3
v " u2 £906° sl 4
e Tounl HEvY* 0y
PMUA 0°e9y tiug® ‘.rr
9 le Yo leee  88lL- o
'RIF: Y'uell  E969° h
Lol utalyl wEey® et
041 €990 Flege st
u'l t oyl I RN
v*e teoul [ 17R A ..:
i 0oy Aveg . sl
e evet tieae I
€ Loee wulee MO
e v L) fon]e s
£ veee wehpe Come
”e CANSY 000y*o0 H.u“
i1 BV * 4H PP
LR
% ON [ INAATI0DS neygly




- . T o b - S B Tt
L ARt s s

X1 juaaTog ‘@selej[ng [Lay YaTm uoTieqnoul ‘siey aTeW :XI-2-C1 2an3yg

0t |4 6 h S 8 9 €
L
4
NIV ELs [

['T: R | 06* vy* 0¢ uv* [N v ug*® vee 1\ uu

tosesanne SRRV BAVUENDAPURGOPORRTI ARG T ORUCACORIRINGLguaRE RER S X SR N VLG uw i BIL L LU R 00R e GRS X33 «%y

. .B“"‘ﬂ&“:ﬁ‘#@tr.mrth”v,&‘r.ﬁattﬂt.ﬁ..w..ﬂ:ﬁt?ﬂﬁu.°3$3.~°tﬂ°°03$nﬁv’b)Onﬂa ‘.—

* ﬁﬁe‘ﬂﬂﬁﬂ‘octttﬁcﬂnﬁtﬁﬂﬂ&r.-»uﬁ.f.OnBLQQOQ0&000‘3‘.0..°$$¢e§°300‘ L4

. BRBIRDAA LR L IR TS NRIEDOOIRAOCRECTNRQINIODAVREDOGLGHN0DC *°t

* AUBOUNTIOEL R ARBURLLOOROATDAQPRILDONRERDITIBOIEDET **y

* AT EL AR AL AR LR DA RE T R EE-L X F YR R ey ey ety

. hohooenbatonno0ORD FRRRURADOCDOLUOGONDDREE 'y

. HRERUOBRRORETOONODNGRO L 3 A

* RUeUONPCBERO tROANODROBD ety h

. LT YT Y Y ¥ POBSCDODPDOEBOO LR 3 1

. HoUUOLOOORCNRCRBDOALIOG et0 A

. CLoUPUBOBLEAGUINRRAOEW o1l i

. HERPLORDOOUBRORNLDRREY o0l 1

. BHHERTIOROGAODODOINIRS sor J

. HHIRNDORIV0B0BGIDDROREN ecei v

. LT LY Y Y Y Y P YT TRy 1 **ul [}

- Cavaee LYYTTXTRY eyl i

. tosoce Booucosscs e Ll a

. tneace esnosonece L1 v P
. tosne ssssecacen e*6l o ¥
. (YY) cenassans e -
. LYYy Y ssnedcecos et id

. taose tononnseoe LR -T4

. ceaane [T Y YY YY) L ¥4

* (XY X 24 LS XYY Y Y TR Ll £

’ Bococanose ¢

- PR T4

. e 12 1 ,
* [l X4 N

* v ue 6l k|

. LTS scut 2 :
. g%l LR § S ’
. ) ek 3

S 0°n ('R it o

. 00 00 e vE

* v el L1 %

. re 7% LR

. v* vl XLy

. v 69y **HL

° 21 ] o0t

. He e Gy DRNTL)

. 6% [ % 1Y vt ly

* 9°u ntong el

. (] 1 *hay ety

. [*a Loy y etwy

. 6 vty ethy

. Lo A crints vty

. sl | RFRTS et

. It AN VP ey

* 1 e * v} st

L] LR}

“ouN G INIATIUS he el -




1 JudAaToS ‘a@3eM YITm uoTleqndul “s3jey oJewsag :I-pP-CT 2an3f4

0t 6 9 L €

11 IvA in m
M oy 0" [ Ve * ue* ui* 0°0
‘YonasBocaRdRLanONORORDOD 2 2] VRPFRIACODAT IO U Y GO IT BACGUGREBL QU I NG DI RRDANC L OO UERDOPOBOODIROOBRORSG °0

oy

.
+ ARG ORDRRANRORRORORNDOUORERCTRURLROBRROINRDHOAQRURDREOD D GooCanpoCn QQ—
* AOAORARQANOROSNOCRUNRROVANRGNRNQITONOORLUNRURDEOEAD O LR XY XX 3] OON
+ COREBONERODRBRDOORRROODRECTRRPAGEETOD O UGAT UL GaG D et
* QLR LHRR00CROROGDEARNRDRNLRDOQRODNIROODUYG '
. EROORCROAENDIRANTOBENGNDG 0y
* A2 XEEENERRALESRER-R 2R N2 2 +*»* Y
+ VLR VOBARNRBLARVVANIGROIL **y A
* degaRRNORRRNONDUREORANDOG +°’b h
- QNQORBLRDROOVRDEDNBDARODED +°6 1
. LYY Y Y Y Yy YTy Y s ul A
. GREeRLRORNBLORRGOROD o1l 1
- VOPODRDADRABAODOBOS eo 21 i
. teoanbodRERORAGDRUG el 3
. sURRNGRRRBOORRGRROD e*vl v
. CORENUNNDOODAOLETARD o4l o
* fosGENEsGARNRIROBOON eyl 1
. asanond el a
. waoeeee e*nl v
+ XTI YYY s°nl ]
- 3
. endoncw 00 O
+ saoanee + e —~
. snensgn L 4
* ednanee LRl ¥4
. ascsenc LA T4
. (XTI YY ] L 14
. anoanas LA T4
. ansanoo *etetd 1
. onbasen el N
. rTYIIYY] yeuy auLLe e*ad 3
. TYIIYY] Wegl 449y* oocm 2
* XTIy T 0000°0 e* it H
. YT YY T 3 18 (4% 3
* [XI T Y 00 0o HHOG * LS RS d
+ saonnan v 600 £906° *vt
' 9%t weLly ac vy o
+ 29t T €l1HL® e *YE
. 1t T'uEe€  awlee ey
M ALY 4 bEnl £969° rout
. XYY 1°uwinl HEAG® ettt
: vew Crate tlege TN
. by e guy HEG Y * 1y
. .K‘
* Loy 6o €90y vers
. FaXi Couf WEvg e ot
+ 6° 5o vyl £lwee IR Z
.
* He [N HHla® o.fo
M N Py FuGle DM
* Chd uote Hteo* sTev
H uee Lty uboo*o ””“u
. .
N 1.3d radl FL] eeuy

SOON ] OAINJATOS Awiéw




go°t 06°*

.

L A A A I A AR A A B A AR R IR I B B B A SR 2R 2R 2L IR AR SR R X 2L IR B BN 2R 2 2R 2R 2R S B IR K 2

XI JUSATOS ‘133BM YITM UOTIRGNOUI “siey aTewsdj

s .
bl 2 AV S 2

TANC T e T LT e M-
.

.
r

AR

~‘I
N

1070
L

0
0

. JilvA e
. us* ) (R ue * uee of* uru
8300420 LNRARRRANGORREVTCACUUAAURARBAUUAAUGVNOCLAIVANICLBIINBOP LA XL RID e s NVNRAGIUIDRORORO “ LRS- X E-2-8]

:XI-p-¢1 2an3Td

6 +h 8 9 13

[4

PR RNRERC0G0RUAGEB OO NG NNOO0ACNRABCTAIDILGEC0CRGLDRRGRGLINURURDOB0UD00A0D00RGDBITBOOORED

PO RE G0N QUNBEDC(d0ONO0RROGN0CHONN0RNLUdNRUOROUURCORUTCRITUUHORLANNERQEIDAROEORD

[ YT R R X R R R Y Y P R R T P R P Y R Y Y YRR Y F Y Y PR Y Ry oy T

(2
9°st
S04

6kl

Ay ¥4

LA 1

veewl
¥ab6t
¥ 96t
ALV Y
Y YEY
Y iy
viute
utuay
Uty
Uty
[ TAD]
ttenel
Foeive

AT )

LI ¥ 84
€90¢°

Qooo°o

EL
B896°
€906
Ht g *
€lug®
HuiL*
£969°
HEHG®
[ €32
vuye*©
7] R
vEot ®
€lwee
Hyle*
[N
Wke®
1H000°0
ML

BHOERNORE0ONNCRUTCRCEONCRRUGCEDRGRHBNOOCADCRACNIBBNCIGORONDDABOR
I Y Y AR R R R R R R R A R Y R R Y Y Y Y Y Y Yy ¥
#080RtecORCRCENOOOLODON
fFePCABRAOBRAEQECOOGUNDN
fheoasaesnscbean eoe
fORACRONROROUDODONABOS
LHERBERONIRRORNBONDBNS
POBBRLOEORNDDORRD
sacsoanncs

4ocpepscen

sboBOBRGBE

BOGEORCRDBUBLOROCORRAUNED
VEOUROTRIOPLVANARGG
snpsORACADOOGY

cibssgennn
ahacacnehe
L2 sONNEN
sensgooRes
FUNOBOCORES
sHBBQCOIGES
Apssancnee
#fhoRoOORGS

S O 6 LN4A IS HeleY

L Ul

e |

L4

LRSS

Y

*ty

*°Yy

e*y

et

ot

e*ul]
LR |
e*ci
et
+*9]
ey
s°y]
vl
etui
+°nl
0l
LA P4
LARA4
L ¥4
L 24
e
*Yye
e*L2
LT
L 4
" Ot
a1
e°ct
*ce L
et of
LRA-1%
* 9y
et
LRa 1Y
LR XY
“Ow
iy
A
‘v
‘yy
Qe
*Ye
il
**HY
**Hy
+° 04

L S I Y

TGO C @O > =

LWwTOWI -

165




1 3uaA[og ‘asepluoanoni9-g YIIM UOIIBQnNOU] ‘sjey @[ewsd :]-3-G] 2anBtjg

Gl & & z m st 9 ¢4 £
fetvA " 1}

ao°1 [T (1) 3 (] 0s* [V vy * e ul* 0°v

AT YEYYY YR L] LX) - ave asavoacheu péropsoaata BRAULBUBALADVOIE LRI OROPIDDL DL DONRDODEDODUNRPORRD ch

* onese enaetondnng setnbduooabanNnoetLoRednaR denetoscon Qo—

. SR EOARENRNORARORUOVONNGRETEOURUAND v Z

. seNERORANINGODORADORABOCNLARN DO et

. SERBNTEQULOBRTROUNNODGOY «ty

. esansne "BRBOEUOG LR

. KBONBBRBRGRNGORTLOND Yy

. PRONNTNNNNGRBBRDOD L] A
. LI RYY YY) +*y 1
. XYY YT YT T XYY Y ** 6 1
. ceessnadtdecRtenone «°01 A
. sRceNuRBsRRAURNSRORE 11 1
. . setassosyuone +°21 1
. 0G0 RROREROBUNBOD +0tl o]
. wenseny AR A1 v
. soacsen **q1 [4]
. anbaoRs vyl I
. sacRuae ot [{]
. seccvee +°nl v
. noesono ec6l o

. O

. sssnsen a0l O
. soncesn R 4 —
. caenaad +*c2

. T YT LA ¥

* XYY Y ) s°%2

. sousosp ¢°5e

. sopense . LA 74

. saneans L ¥4 1
. edvaunG +°ud N
- snaseae - . LT 3
. T Y Y] M-MQ MMMM.O o.cm 2
. sacende " . e e o
. YT YY) asa v*o AHYE * e cL 3
. XY XYY Y i 1ty €906° ettt o
. XXX} ¥l w'oly wEvg* iy

. esecane vo Ll U'el0E  glale vy

. EXTITY Y LIS PEETlE 9914 *YL

. esenene et 9°uSIE  £959° ey

. asesa 12 Yo UEY] gE6G° Toe

. XTI XYY 2%y [T clEG® LR A%

. saanane 6°f [T YY9e* +°0Y

. cnnncen vl Houvy €909"* o

. ahasnoa ' £*hue REYE® LA

. anessnn ) YV ln2® L 3]

. snenssn o weall 9812 LR A

* XYY Y] 9y welel TR LY

* XYYy Yy y) ye PEPTY WERD® .”re

. TYIYY Y sl Vo wLE VU000 ou\.w

* ROLDOED 100 ¢ i) o +*hY

. LR

* *t0S

9 ON 1 INIAIUS Mo ide




X1 IuaATOS ‘@sepruoandniyd-g Y3itm UoIieqnou] ‘siey oTewdq :XI-9-GT 2an31yg
01 1 Z 6 Mi S 8 £ L
w 1IvA 1n ¢
go°t ue"* (1] 0sr* Uy Ch vy ue e ul* 'Rt
R0V VRLARNADARNCDRROBRPEOBRNIRQUGUGERGOUNOUDNUICRDOLWD CRAAGORAGUTORUTURCBUOLORNLUIGBRCOOE o #toosreone -y
* BRI GO RE T NN AU O R NARORONR IR UDRDGANOUHORLORREERUOVOOROR UL RRRRRDOEDAACHNOOBG ‘.ﬂ Al
. RN d RO N OO ORDRAENOARC G REREORAUURUONOREROaTU0RNPRO00RNICREORONOT0ONOaNaQE e
* “"3‘..“.0“‘5CB‘0'.-5“3#‘DBOB‘3ﬁuﬂﬁ0‘0‘{“0““.‘.'0’00“0OQQG‘ 0!#.
* PR R ROR PO RN E A OO RNEENUN NN NRRORRNARNILRNBGRIINOARDEROTIOOOTY **
* tf0oNGaNUOdABODUOIRNRRYRY 48900000 ROORODOGARDRAY LY
L 4 #HABDABORBBRDIROROORE tERARARENOENINOROBDDLG ¢y
* L2222 RS TR 2 TNBOONBOBONBUEGOODS o ** A
. sooaes LYY X X DAV NBDOORACEGTONE ey 1
. T IYT e RROURNGENGEOODBOOTUEY 0 1
. BURANRREANDOOUBOILORRS 0l A
. scennosenc o 11 ]
. sconconene +*c| I3
L3 anscane el b
- Cosesnasen stwl v
. Sescsavasas el (1]
. Stencenane eyl 1
. ssssassess 2l [{]
. sssens o +cul v
. +*nl ]
. L 7
. L ¥4
. el
* L
. e ng
. e0ye
. eyl
: tvwe €1fs° ..nm M
. 1*e2 €909° erne 3
¢ 0l €951 .
M Yool 0000°0 a9
- et ]
N . $ EL ] a%¢ct 3
- v F.A. 4600. et d
1e PXPTS r9un* .
* € t*yy HEYR® o
* we 1e9et Elug® Tint
N 1 1o%te HulL® N
* 67 WeuEY €959° ) star
M L 1*yow HE 6y ¢etut
* | touuZe £les” * ot
M L1 wevbul deYee souy
* v Seerml £90y® M
: ury MY we oy PN
. Rl LAX 7T €lne’ vy
6" 2990l LA P .
M et vrunt ¢ IS A sine
: At nlolre HEeo® ”.M”
vl Yestue noovo°ou
* ) o« A v o4M cTee -1
. [ 4
. etuy

YOON & 1WA TUS MYECY




I jusATOg ‘9seieiIng T4Aay YIim uorzeqnoul ‘siey oTewdd :I-J-G¢T1 dan3r1j

1

o1 68 ¢ 1 S 3 ¢ €
JIdvA je 1}

00°t 06" ot v Uy 0u" Uw* e ® ue* ol []
vsaanconconantoonononncatuNalobdocadontonodedianenani k0Nt 0L E R R0 E IR UER U UERRNDODUBRNTORBERRDY U

. L Y YT T R Y TR Y Y T TRy SR NS LY Y Ry E e LA L T N ] Ghanpronan e°1

* dHopnoaRARABLRNRONRBRLRRRDNN0NRNACCRARRANDUOCRURDUN ftognanaohe L4

L3 RN EARRANONUORONNRONORRNERRNALRANOBROUDARCARQRRDG S

. BOONDRRDRRVADRBRORNDARONRADODBRGRRRNBBRGURERUOBRND OO +°

* ebnoasoRauaRaRiuoGRTRaRQBQRRARSARRURG vy

+ cfdunptoedoRbOLDBRRRORARORDORORG  ty

. aRdppRNRURRRERARROBUARLGY ** e A
* GRVACLNAINIBORDROLIDSBEOEGD * 1
. soANCRDRBRRRRORBUBRONARC D +*6 i
. GOBNRARDORNBBRNORNGODEDYG +cul A
L3 BOORRRCANAONIDOARBGBRNRROD el {
. PROBRURRARERROIRVEDRRNGBRG o021 1
. 4honaeoRdLRRDRANGRORORRRGD evtl J
v G00R0000RYIANBROBRD ecvl v
+ CODANNOADBOGORERBED +*5l a
. wpsaoREntsEDD v* 9l 1
. smnsasaatvane el q
. eRGaRoRBBboDe e*ul v
* cRoanALARBGRR el o
. anfhaco «e*Ucd o0
* dodonss et e o
. agtvnes +0d¢ —
. et

* L 24

. **h¢

* LR 12

. el I
+ . **ud N
. v ey Huls® LR X4 E]
. PAFA| €909° +*0E b}
* L€ 0000°0 s 1f M
* 'Y " +°ct E]
. [ 1*1 HH9Y6* et t o
. u* Yo iy €906° CRRTS

. 6y 1*2¢y HEvg® soot

. 6 61 Lt'oUs| Clwge eyt

. w*de¢ 02041 LA Pa el

+ 24l vruall €969-° ¢*ub

. LRE N s5°6241 HEBSG® +°ot

» [ tone €IFge +*0"

. [ (XX FLY HHGy e el

+ LR 4 Yot (171 A L4 ]

. LA Tt aLeE" +ct Y

. uet ¢uil Cluge 49y

3 6 AR L] Buie® L)

. " Youy TN sy

. L 2cyy Hi e ety

. 1°¢ LENEN | 0000°0 ey

. 1)e * WA LT L

. 09

HOON T Inda10S Het2e




00°1

»

LEE R K SR SC R IR B B R R I A A K AR IR 2 AR 2R IR IR IR 2R 2 SR AR AN SR A K SRR B B B N PN AR R AR

X1 JUdATOS ‘9seleIJ[NS TAIY YITm uorleqnou] ‘siey afewdg :XI-J-GT @an3dyyg

0t M 4 6 L

06° oe° 04" oy

ivA 1ic [0
L uw* [ ue vj* ucu
AEZZETITEEYIEEEE AT YRR ERE SRR EE TR L SN EEN PIEE-RUSE RN W oot ndRRINORGCE T LGNGO RBQROORO PG Casotdoas AC

LEAA TR TR AR R R R TN E D ET TR PR REL R T T 2 TR IR P2 T R F R R S ey
B RGO NG C RO RN I RAVRRRRCRRRAIVVROROLY LAV UG NI OUOC INOD NN OUDORUO v LERRARNORBRGRR
LR AT TR LR R R R R R R R Yy Y Y Y R L )

O ARG R NN R ORI GO IR U I G NG IR AN ORI GOGIGOOUA LRI NBATARUTAORNRD

AUBL R RROLAVERN LR NR O IUNIL HARBL AV RLECODGRNORDBDODRBORD

LTI EET R Y Y] LEX X 2 duwdaacosansann

aneecsy ARAROOCRVLORNBROONRORNER

* 4 4 4 4 s e b 4t s e e s
.
~

GHaBRNONNRGABRONDDGED Y ‘Y

L R Y R Y YT Y R Y Y 6

VPRARDBONCCINNNGERUORG ‘ol

f0NUcENGUDOO0NGODOORND *it

BUORERBGROBINSSROERNRER ‘el

cooune aconecncen ‘el

cosnae fcevssscns ‘ol

seccoe LYY Y Y Yy e LY |

XYY TS #cocesnsec +°91

toveacnsea el

secsssrsee eyl

LT Y YT YT +*h1

#sce00RORE *ue
LYY YT Y Y Yy L ¥4
toveRoNa0R el

cecnasnone L ¥4

LTI YYY L 24

toacenneen +05e

LAE 74

A ¥4

A +°ue

LAY ¥4 gty +*¢e

2°¢e [ 159 4 L 1%

9 °uf 0000°0 +°lc

» EL L4

(A ] 0%y 88v6° *Ctt
2° tegi €906 ¢ty
[ t "y wtyg* s Gt
u* L°¢y €Eluy* LTS
1*e L°¢ L1 LLAWE *c it
Qe A1’ E949° : *tut
2%t teye HERG **e€
Wy HCURE €ltg* +cuy
a7 . vyoy RUYy* ey
®°9 Yyly €909 * et
(LR L'hUY dEwg sty
9'q A& 1% Eluee +tuy
"G LYy UTEN gy
€0 trun] €951 ety
L | LRETATTR Ht60" 4y
9ue toe¢wue 0onn°co *hy
11 ¢ wdi) t dn stey
0y

HOON 6 INJATDS

X CDm C A= =D et >

QO WwETOVw2Ze

CAFE 44

169




SMOTTO0F 9T 2an314

FRECEDING PAGE BLANK-NOT F1LMED

auanTo3lAx0zZe- fH-013TURIIDL~,9°2°9°7 0T 2uUanT1030AITUL(I-9 ‘y-ouTmy-z °G

2UaNT030IITUTIP-9 ‘h-ouTWETAXOIPAH-Z 6 3UaNTO0I0IITUE(Q-9 ‘Z-ouTmy-y ¥
auanTo3loxlTurpdg ‘Z-outweTAX0IpAH-% °g PIOY OFOZUIQOIITUTAL °¢ -
2uanT03l0ajfu-H-outwerg-9°z °/ TOYOOTeTAZUDQOAITUFI] °7 ~

dUaANT030aIFU-Z-OUTWRTJ-9‘Yy °9 (IN1) @u2nTol0X3ITULxl °I

{91e SpPIBPUEB]S dOUBI9FIY ‘*TOIJUOD SB PIAISS 1dlem puR 13IIng a3eiade

Y3ITM UOTIBQNOUT *93BIIO® TAYI@ YITm UOTIOBIIXD 910J92q ISEPTUOINONTI

-g Pu® I231jnq 93BIIVE YITM P2IBGNOUT 2I9M dulan jo sajdueg *INIL

-Oy1 Yatm AJTewaaq 10 ATTeIQ Po3IBAL] SIPY ITBW JO QUTLI[ IH-HZ WOIJ
paurelqQ S3IoNpoiq ITQqeIOEIIXY-238IIDY TAYIF 30 DI :9T =2anST4g




1 JUSATOS ‘193BM Y3ITA UOTIBYNOUI ‘Iudwiedl] [eiQ :I-e-9T 2In31y

6 1
01 8 ¢ h L9 £
[11]

S
\\\\ 300VA L]
01 e oe* ov* e 0er o1° 0%0

06°
fasRecceNatacboncden \'."‘ X X2 X2 4 OO0 CO0ERRCAQO0RANR0RRRRCRNCEANOORORRURORODRERNENEO0ORQRTED .le

* ANRGRNRAARATEACRAORACEIRCAVACEANTANACRANRIUUTAGARTNTAVQOODAINORDO adeghaanens .O#

3 * atcbensaned fAAGRODRALIONBEGAGDONOGDDDRARGOGR OIN
* Q00N RCONEPRRAERRLOCNCRNDRBOOHETIORDOCOD QI”
* PEBOGOUNEORVENRRNORARNORREROAROOBRNOAGNROOTORAGH 0.‘
. G00QGRRARNNORNRNNEADRREOGRGEORENGN LXE R L T e
. RO ONBRNECRNEBRRBIRNDADEANCRERORY e*9
* sOo8nH afOoSDOGROACOOROCRRD ..N >
. GesaROeNRONUERRRORODONRGRRRUOOD 8 '
. PRRCBRBNBODDRINNRNQREDOOIBDORGRN **6 1
. GRACRBRURNGNRANBONRNNOODO0O *°01 A
. ampsevosenoncecsden oIt 1
. sGposnsscunNcRE 21 1
. sdesencROROGRRRON et o
. bEsaRONREORNRReDEOE et 0l v
. aBossENERAOROIRRIRRS e*gl (4]
. eegovonovReROROOsOE e*9t 1
. casanerenes [RFA (]
- sessRBRRY +°81 1]
+ +*61 o
. **02
. et ﬂM
. **22 —
. L X4
. LA T
. +*G2
. **92
. e 1
. *tge N
. 818 etes” s62 3
. 6°s1 869¢° +°0€ O
. €2 0000°0 +*1€ o
. s 44 +tee 3
. 0° 8°cl 2896° *EE d
. L 9°212 £906° +0 €
N 9°6 6°6€L2 8Eve” **S€
. 2°s2 S°991L 3T +°9€
’ 1°61 2e21vs 8812 +0de
’ 0°11 **928y  €959* e
. 2-01 0°0682 8€6S° +t6t
. 6° L°16€Y €icse +c0v
. 1°s 8° 1291 889¢° o1y
. 02 2°95% £909° sc2y
. s°1 s*6ly gcec® +c€y
M (et Y* 10t [P
* 'N erLe [:1: R FAd
. s Le1st £951° +9y
. L 1°581 8ce0 " eLe
. 1t 0°1te 0000°0 o
¢ 104 * wd0 * 4 ¢°6v
. **0S

€ ON T ANIAYOS Be2v




XI JUSATOS “193eM YITM UOTIeqndul ‘juawiear] [erp :XI-e-97 2andyg

6
h

8 9 L

m
niv
0y* (13

sossbogpuche

00°t [T
tesntssananscune
.

**0

LR

2

Ca %

LA 4

e*G

*°*9

el

g

LAY Y

e*0l
el
ec2d
*°El
eyl
+°Gl
**91
el
+*8l
ev6l
+*02
e*12
e*22
e*€e
s°92
+*62
9
%2
**82
.62
+°0€
«° 1€
*v2¢C
Lad % %
A4 1%
L4 12
**9€C
Lt
e*9€
o6t
*°0¢
oo ly
.2y
€Y
LS4 A
s
**9e
«*{Y
Qe
e
" 0s
€ ON & INIATWOS v ¢

edanccaae
(2 XXX X 2R}
csonsesn

L]

-
-
L]

[ & S-R_N-N ESN N R R R

173

3 9EvE*
28 0000°0
L] EL|
°0 8896 °
‘0 €906°
°1 9cve*
0° 8°S clesL”
| 84 €°v2 TV
s° 1911 €959°
9° SeEvl 8€6S "
2°1 0°80F €1ES”
81 9*iEY 989y °
2°¢ €°8901 €909 °
88 2°sL12 8EYE "
6" 9°2121 €1e2e
(2] v°6981 g8r2*
8°L s*s261 €951°
6°11 S°9%62 8€60°
6°0% 6°8¢921 0000°0
1Ja ¢ Wda ¢ 4y

OWwEUWE™

1
Q
0°0 []
0
]

IR AR PR A A IR A SR IR SRR IR A A I 2R B B A Y I IR I AR BRI Y A K EE IR AR IR R A S A A )

e U VPR IR v -~ S

PRGN - 2eme




I JUSA[OS ‘8SEpPIUOCINONIH-¢ YiIa uolleqndoul ‘Iuswieairl [eIQ

o

01 8 9

00°1 06
. ®oasecace
ane
eao
LY YT YT Y
feveesuO0eRRcDGD

QeBAGNCLINQVOCAVACRNRDOIDNCROD
acsasne CHOGD0OANAEANDAGOBDD
RN ACBORNONAORQICUOARNARRADRGRDGOD

S0n0N00RRUaNROADODRGROORDE
a#oabecoo0ganna aonewes
efcono
aaecne
aqeade

Soeshernd
sndecan

fosoebndoane
EZ 22X Y T3

LB IR IS A IR IR T R R IR AR AR AR AR 2R IR AR B IR AR ER IR IR IR R AR B B R BRI B IR R AR RPN A IR B

SN~ DMINANNS
.

e e~
* s e o o

~ OV ON=D® -~

€

- -

1J3q9

48
0e2°

[ 4]
€91
0*6l
1 ]

8BSt
2eeeL1l
v teEll
€£°26662
¥°9€L1Y
2°04v9
0°%206
2°€91s
1°50v9
6°096€
1°9%¢6
v v99
2°€9y
9°92¢
0°¥%ly
2°568

¢ wdd

z 4 s Uy,
FTVA
0 0L LA 0% oy’ ol
I ZXYZZXIEETXZZ AL RS X X 3 *#8doaecuoand 200000000 NRDRENOOORNAOCN0CRRRRSOUOOADORPIGECRINRROAOENNGEUNEENS ‘.e

CBLQRNNQGRRRRPERGAGERDRRGOOOOROQUGAGENRLBONGOROORPOR

€lne*
29t6G"
889¢*
44
8896°
€906°
13 1N
€18z
[:1°R ¥
£969°
et6se
€1es”
809y
€90¢°
gEvc "
clge*
gele*
€961°
ece0°
0000°0

:1-9~91 @an3t1d

0°0

s°1
v
**€
L2
LRE
e*9
el
*°9
**6
«*0l
«* 11
«*21
o€l
ecol
+*Sl
e*91
el
ol
s°6l
«°02
e°12
**22
L ¥4
e*92
e*G2
*°92
*22
+*82
*°62
+°0€
L2813
.2
**EE
+*9¢
+°S€
**9¢
e L€
**8E
e°6t
«*0y
ety
**2¢
s*Cy
+thy
LAY ]
«*Qy
Ly
+°8y
+t6y
«*08
v ON 1 INIATOS Bei2¢

- W-N_N-N SEN AN W

QA WETOWZ-

174




1!. T ST e RENE Bl ot b o s i

X1 IUSATOS ‘osepruocandniiH-g YITs UCTIBQNOU] ‘3Iudwiess] 10 :XI~-9-97 2iand14

6
01 4 h S 8 9 £
L
iy 48
0o0°t 06° 08 oLr* 05° oy [ 1Y ] 0°0
*sseenpcens a0 aganttgodsancens (2 XS XYL 2YY ) soe feanee rYYXYzsxl Q.°
* dasnses (2 Y YT T vl
. o B0ROLSRANNRRGRQOALEN seunsesen veg
* e30GeReNRRREROgE sanseneenons 00”
» **y
. * g
* 9
. el A
. *9 1
. .6 1
. **01 A
. oot 1
. +°21 i
. Snesaanasse L2 ¥ § 2
. “nensasaee ool v
. LZYTYYYYY Y +°51 (4]
. [T YYYYYYY Y] +*91 1
. - ssssee sl (]
. . cosnne o8l v
. 2eevnesene 6l ']
. sncsnsacns .02
. sesscunnns ect2
. 22
. Lad T
3 +°92
* LRL -4
. ®scescnsss 92
. LEYTTRYYY 1) ey 1
H . e°9e N
. 9%6 €1£6° **62 3
. v°5¢2 €90¢° **0€ 2
. a°g9 00060°0 e (€ ]
. ] L **2¢ 3
. g° I1°1 8896 ° ssssnasane o €€ d
. 0* e €906° - annese e ot
. 0° 2°s etee* sssnecanse **GE
. [ B €°¢ce €1e° asssnsanes **9¢
. [ A4 a8°ge6t [:]: 3 ¥ ssssssssse *LE
. vl ¢*6821 €959° . casane 8t
. L 6K 01122 BE6S *nessssove *v0f
. £°S 9° 408y [ 4 sseacsnnne *" 0y
W. . 6°t t*61SE 989y et ly
; . M) 1°tie6L €90¢° s 2y
: . 9°9 9°9619 -] 70 eoCy
3 . 6°S L°08¢€S ctee* ety
. S’y s°221y 1R -Ad X112
. s'e [ AFLTYS €961 **9y
. St L°99%01 8E60° evly
. v 0y LAR-AWE 1Y 0000°0 oYy
. 124 ¢ Wal T PR
. *°0S

¢ ON 6 INIATOS @v22Y

'-!Tb B asizadip o)




PP E R R RN ET A A S B AR I B N B I N R I A I IR S A R 2 AR S IR 2R 2R 2R 2 2R 2 4

I IUdATO0S “193BM YI[Mm uoTIEYnduj ‘uorieorrddy [ewaag

/

ot 8 Z +h S 1 (¢
I3

QB REARONORRROPNSOUBDDOODORODODVRVODACVOBOLEBNOEREN
#Rsneaensesscesn GECANNDBATLONOVEBTOGQTONS
GNEORNBRGRNNONQOCVNCORNNDRRRORRCORRDORQGCO0ONH

[ XX 2] aeon 408800BDROONORA0R0RARRNOD
CERNBRAOROOORRVENOQDOROODORQERO0 0

aNdoecnoeNOORRROROOBRATNS
ensdOORGRNAOGROOROQOGROD
a0OnG000LGRERO

(2 X222 )
[ X2 22X 2]
aosesdas eno0csaen
LA X ] (22222
L2222 2R d Xy
202000 RNER0RRD
SEAQRTRARNREND
-

LT TY YY)
#henssnndanse
assoese

o

€

NO OO~ M-
- N D O DN~

6°

- -

EL]

:1-2-97 2an314

0e°

616
12

€2
2492
1°€€92
1*19€s
2°898c
I*10e6l
o*(eul
S*e8St
1°s911
v*8l101
8 vey2
1*e6l
€°€vl
9°9¢6
6*001
A ¥4
¢ nwdQ

ot*

A
1] \\ 0 * 0s°* ['A A
(22X XN X2 4 anonsvaovton A oLURNO0ROGRONDROUR00ER00RATEsROGARRO00RNCRERRNERNRERIORROS

€leLe
0000°0
EL]
9996°
€906°
1% 1: 0
€loe”
12 ¥ g
€959°
8€6S°
€lese
989y °
€90¢°
stee€”
clge*
LAR-A
€961
8EGO "
0000°0
¢ 44

[ ]

e*0
e
e*2
o
"y
LA™
g
**y
**g
* 6
ec01
el
ec21
e°€l
eyl
s°S1
e 91
el
ecul
o6l
**02
ecl2
e*22
L X4
L 74
e*S2
¢°92
L X4
*°82
+c6e
s°0€
L 13
scet
LA X ¥
L 13
¢°SE
+°9¢
L€
s°Bt
s*6t
0y
L3 8 ]
L4 ]
s°Cy
L4 44
*°Sy
**9y
*°lY
L3 -1 ]
6y
+*0S
2 ON T IN3AN0S Gei2¢

[ & F-N_J- NI B N N o

O WEVOWZ=

176




X1 3u2ATOS ‘193eM YITM uorleqnoul ‘uorledrlddy Tewaag :XI-0-9T 2an314g

6
01 1 Z h S 8
/ .
00°1 06 ou* 0z g\sc. 0s* oc* 02
PSRN RERRRVENRNABRRNGNENNENEEEOREES 0600008800008
* * (22X XXX X )

%42 -1 194

[ 7] 0000°0

) Fl}

0°0 0°0 2896°
0*0 [ A ] €906°
[ 2t -] 1: 0
0° 8°s €teL*
2° 9°sc 11 ¥ 04
1* 9*0¢c! €959°
22 5°96¢ #€6s*
82 1°60S €les*
9°t 2°t99 889¢°
v°s S*le6 €90¢°
1°9 geetel (1273
2°9 9°itlt €le2°
9°s ¥° 190t aote*
[ ] ** 1661 €9s1°
6°vl 1*ete2 9€60°

| Sl A " G6HL 0000°0
1dd ¢ WdQ L1 ]

IR B S A B A S R R I IR R 2R 2R I 2R 2R BN BN 2R I N B A IR R 2R IR 2K X R IR IR A A )

X XO O U= > me >

*

»

o

~
AWEOWEZ™

ssesnnssee 2y
[TYYYYYY Y] L A ]

** 0%
2 ON 6 LIN3IAT0S avie

177




LB d A Gt 4 S Y i

0
00°1 06° /ot/
XY YY) accesvendotse

AR AR AR A A R N 2R 2R 2R K B 2R B IR SRR BRI S R N ST SR SR S R S O TP Y

I 3udaTog ‘3sepTUOININTH-y YITM UOTIeqnoul ‘uoriedtrddy Tewiaq

8
1 6 ¢+ slyg 4

(22

INTIVA EL]
L° 9 0s° (1L A (]9 02°
. voededencoscscne

4eRANSLANCEBRENIRNROBUGRE sesscne
seccoceseee
enessen
decesecoosnasnacnan
soscecascoeced

#8R0ce0n000wnen

SV RIDERRRRNVORNTORGOGANNDES
cooees

tosunenco
SRR NANRE QOB NONSNEUNSRUBQBODOG
SRANBANBAIRATERQUUNBTRATARNRNEN
LTI YT Y Y XY foteBRBcgeDEBNRON
*RscasnstonRNane sseneo
afsannestan toaane Ganten
SEBORNBESQEDD
LARAZ 22T Y L]
feresesnsdenan
SRvevanedenan
sssscane

ssanesn
2°1s
L1
9°€2
S°€E
%
0° €2
e° LGy
8°1 1°09¢
2°91 v°682¢€
s°12 8 licy
s*tt 5°62€2
8°6 9°6661
6°11 2°60v2
6°9 6°L6€1
L6 1°9961
*e L0y
L] arove
S°1 9°4lc
vt 0°982
€1 0° 952
[ 4 1°09y
1d2d ¢ Wd0
S sl BB ik it

AR A AL AT R S Y Y Y Y Y Y Y Y Y Y YY)

:I-P-9T @2and1yg

88l

or*
ssesesacsnesne
ssesennsnne
LIYY XY LY ¥

1°

€les”
€90¢°

0000°0

EL}

8996 °
€906°
8cve”
[33-7 8

8o

L*

€959
8E66°

€le

G*

899¢°
€90¢°
BEvE"

€te
egy

2°
2°

€95t

ece
000
L]

9.
0°0
EL]

.
.
*
-
& ¥-E N~ FEN R SR

*
.
L4
]
AW OWZ=-

+°0¢

+°Cy

**Sy

+*0S
1 ON T INIFADOS Bes2Y

178




PRGN RRB NN NNENSEBETEERRRANRCONTRABNROQNCNRNINARNIRORQEINY scoeane

3

DR B B IR IR B N N B A B ER 2K 2K IR A B IR IR A N I BN R AR IR BN I Y

XI JusAlog ‘osepruoandn(o-g Uiim uorleqnoul ‘uorleoriddy Tewaaq

06°

[ A
0°0

6%y
L°e
2°
s*L
1°et
v*9g

[ ]

09

8@l
219
*
o0
[ 3 ]
(88
€*2
4°€l
2°€S
9°96
S°eEE
6°¢ls
L°Evl
L°156
2°506
s*1ie
Legsyl
2162
1*¢9801
¢ Wdad

01

ol

SEvE"
0000°0
EL)
8096°
€906°
41 M
(317 A
gt
£€969°
0€6S"
c€lese
899y°
€90¢°
|- [ 1t
ctee*
8Q12°
€9s1°
L1311 0
0000°0
L]

~—

09°*

ni
0%* (]

RNCECPQNRNORRONDORD
VBRIV DQORBLOSRRRBINNGBRSDRRREN
Agnenteunsen

Sasttosos

:XI-P-~9T 3an3tq

**0

L4 |

*°2

L34 %

ey

**g

**9

e*y

*°g

etg

e*01
o1l
21
L4 11
soul
o5l
**91
sl
o8l
+*61
+°02
ec 12
ev22
Lo
*°92
(24T
**92
ey
*°92
**62
*°0€
1€
e 2€
(3413
e vg
*°SE
** 9t
*°LE
**8E
**6€E
0y
ec iy
s°2y
e°Ey
e* ey
*°G
*+°9¢
e qy
s°gy
+*6Y
+°0S
1 ON 6 IN3IAOS AvL2¢

[ & F-EX-K SEN N B X X %4

AWEVWE»

179




I JUSATOS ‘Iajeym Y3 uorIeqnoul ‘3Juswiesi] [eiQ :I-9-9] 2an314

)
01 & Z h 9 £

8
I VA 3¢ U
ov°1l 0o L] L [ L ut*® ve® (V] 0°0

tgaaeadcaaodesbvo pisBosvisnbdngopndonaovagoscottafen TR TR S TRR NP g R RUGNANNVOOBNB OB ILD +*

'3 00RO NAEREORNERNNORDRROAVRREABBLADRLUCRAUBRLDAROLRCBDIRLD o

* QOREBORNIVBORCHNGOARVIGRADRUNROBORODONRBDUHDAN ' ¢

. PRGN RANONDROINONEaCaRRNGRAdBRRHL LT AR X et

. soRaVLRRNRRROORRRRLIRRORDORRRGY SHaaitan L ]

L3 P00ORBOONDNRINRANNNUBRORARAGNUBRYD dtunantoo vy

. 20ORNADANRONARTRDRRDRRRORVADDOT Y LR Y

3 RNRCRURNARROTDRRDDONGANROUBORY AN} A
* asve XXX attoacn L2 2.2 X3 +*y 1
* aoRowNGROON XXX X ) antave *+%h 1
. HOQDEGLOBORRDRRRGOY auteta eyl A
+ GO GAANBROOBROODODD e 11 1
* GCRRBVOEPRODRENNIBNBOG el

* BopaROORRGSRD et 1 w
. YT IYIIIYT Y vyl v
* HOORONDIUDNRDD ey 7]
* pRBOIBRERVDUR e*gi 1
+ casesne0RGoae e°2) 0
* cenbbERRROROD +*yl v
* atae stboaco +*nl 3
* aRcaTRORdRODG e*¢g2

* XYY YT YT Y +* 1< %
. HABRORADOUGOC L4 —f
* 122 X2 ] s W'

* anspas L4 14

. eesans +°ud

. ssanon 0*usL €luL” (74

. annone ¢yl 1910 CR 4 1
. ctdene AR R 8g9¢v* L g T4 N '
. neoaneE » EL] +*6d £}
. YT YY) [ te6l 2896 ° e Ut o)
- segana u*l S*1ES t906" * i "
. asooeo uel 5°e06E HeEve* L4 4
. assone uft YrelYh €ivge +*tt d
. 62¢ Toysey  BRIL® e

+ vy seysle €964 CRINY

. Wil pelell vELS® ** 0

+ y*e LA 2] €1ese etk

M 6*Y Setuue HeYe* X3y

* 21 voHYL €909 evot

. [ Lad'1:} RERE® LR

. Z° [ 34 clee* e* v

. P Yer s 1A FAd AL ]

- 1* L343 |3 1% B4 %]

+ 1° 1*2¢ ¥ 60* *c 0y

Y P AARL 0000°0 Ly

. 1 1a ¢ wvidd * 4n ey

. LAV A4

* s'ny

* “thy

. XTTTN

1 Nyt F ON T INEAT0S deidy




XI JU9ATOS *193BM YI[M UOTIEqNOU] ‘Irawieail [el0 :XI-9-9T @and14g

ot 1
00*1 (-3 os* cv.
‘asencasnadeseNeRROROBOOGRABOORONG

[T

~ta°teotuovn°aete

6

0s°

2 h S

HifIva
"
scoltonloedauo

8

uy
cepiigranooaRetuonateootedo voanavo

1A

in 9
tc* uy* [TRAT]

* GARORAOROAEDGAOBRAAOICEGUC AR HUCUDCITNRBIODRUITLRRODCOQBRODEGORNOORDICAIRG
BRNORBRRVVRNENBBNBONDBUDOGREPOROREREUTUNIDEERNNQAVQNONOQRNOOQRRE

L T4 £90y"
[ X1 49le*
979% 00000
€ i
0%0 0°u HYY6 *
00 v £900°
Lo 6o wevy®
te 1°€e €luge
v vruvl AylLe
2% 6 Ldt £959°
6°1 LT HL6Y®
6°¢ T tlfg”
vt h*ile e
*w] [AXT IS Evoy®
t°q nenlv] HE ©E *
[ ettiel €luee
2t 0l Cretel HHl2*
[} Ctyniy [T
tony YL HEr O
L t*¢ony B060°0
[ iy LT

TR AR NP IR YR IR IR BRSPS SR B B IR 2 B AR PR R B A S AR B AR R A X R R A A e

G REL R EONONARN0RIRORUDONRNNBULHROINOEONDEDLDROOODDORNOO
U ARG O A UG AR U IR A ORI UL AN D GODAB OGN GEOTGEOOEOGD

CHeBUCRODGOY
Hoosbha
euesas
sutbbe
LR L R
canoon
LT X X
auaeas
anooan
ankoeac

BROTRNVANBOONAGICRRBIOORTRANS
L R Y Y Y R Y Y Y P R ey s
POAERTOCCOCCERISDONRBORDOCDOND
coeduoR CARNBRRORPPTRHOONS
soanoes NsoRQBNBEROORNGRD
topuuoe antteanonnonuees
REBBLBRERERDRRS
#O08CNBORDpDOBONS
PERTRRORCORONERD
DosRsRsssncRREEn

RPCEONBUND

LZTYY XYY 2

tocoonEnes

#toapocecse

seepescaEsD

sRdanasaos

[T YT T2

2NCaCOBNRD

evcovpoBe

tdneBbOAGD

cnoocnvoRRy

ssosanes
cocerceseo
foosoane
seooanpRee
LT YT TR 22
fanbacoc
XYY Y YR Y
sotoaanOEe

LR LT

vl
1
=21

vl
+°ul

+*dl

e*02
L ¥

L4 ¥4
s T
6e
9
Ll
h T4
T4
cut
cle
¢t
‘Lt
ot
*ut
ut
RN
*ut
*nt
cuY
*le
sy
e
cuy
Gy
Syw
ye
‘v
vty

¢ e 0 00

*

D A R I I S I N

PRI

~ AuS

A - N-N N e

AW O Zr-

tvide

181




1 JUSA[OS ¢ISEPTUOININTH-¢ UITM UOTIBGNOU] *Iuswieda] [eaQ0 :I-3-,1 2ind14

016 8 2 # 1 9 £

0 VA 1 (U]
L aget [T L] 0 Oy 5 ur® [N e G U0
3 tadatononnoatdon CBRARNADURAVGOORRGDBENRDDIRNOUROGRIRNL NGON O TR0 VERUOGRANIER L O VL QLEGANLCOONNCNDNOBRDD +*
* NOPRTACARQECUNARLDDRRNTEPOOCORNAAORRARRUAOUNONRNOBCADDEBLENGOOL B e* |
* GDDOOONDNDHBODOENDRNRAPDDORRBOURNGAARAAVGAUUAGIBAGCLNQAQAGORDHY CRrs
3 * #ONENDORRINCRERNRDROUARAORANBUNDNORINROONNRGOHLG * "}
. adoptBLRAGCRODRARNOORGRdDOEREGROG LR XN *°v
* otopRLeRGROEtoblcbRRENORORBLORTORSR LR R Yy
* sfinpoOGARAARBONIO0L ety
3 EXTITIIES LYY Y X0 L A
* pRtpeGReORRGDRORORO L +'y 3
+ cBUpARHBAROD *n I
. eRugRRENEORD «cul A
. fobonGROeRboR sl i
* QoHpRBOROLDO sc 1 1
. aebavhonuoan st bl
3 fobponauena AR At v
. aRBpORIBDDOD TR U
- atdoenbRRIReN vy 1
. aahgReauDIBS ezl 1)
. apoonacRNsOe s u] v
- agteacaacgon +*nl ;]
» wthoubooBoRe s Ul
* ohdpeRnencRe +* e
+ cebauBoRRARE L4
* andantnRaGLe LR ¥4
. autghtanBeas CRA P4
* aoRaRINDOQDG e"h¢
- aBBguRaRRGER LR 14
: sresnenee AN
. PYYTYY 2 6rul HE6S o0l 3
221 nEYv*
* arusos * 48 e*ug o]
. Y YY Y] 1 eTey WA 'R Y 4
: aonees Geo itv2el  €9oer HMM ?
. ancane veLe otbetEl  geeR” veey ©
M XYY Gt 6 6HeHT L.V et
. cwpnEY b*H wedlen xc..». eoug
[(RX™ 2oaund [ 1 R
* sacpun . . . *% L
+ 64 yiiud Ht o6 .
tor toresl Elfye >t
N LRIN S lewe Uy Lot
(S SITE! £90v° ety
¢ v ool WESE® +tly
. [ Srunl Fine* srew
N e 1ot WHlo® ey
. - NIV Fos ooy
’ o 1°ve HLRO* ety
. [ gl agae 6 Aad
¢ (BN LT ¢ 4a ety
. vemy —~
. s SRy
. LR

17 w7 9 Oy L AW wele




00°1

.

AR AR AR IR I R R SRR SR JE BE 2K 2E B 2K 2R 2R B IE IR 2R 2 2R BN BRI K AN R EE N IE IR SRR IR IR IR Y

XI JUIATOS ‘9SEBPIUOININTH-g YITM UOIIeqnOU] ‘Judwiesi] TeBIQ

06"

. . e
e

cCxXx o~y
. .
e s

x g
.

e -
..
>

9 N~

red

Ouw*

621
602
%02
veLE

00
[Ad']
€29l
Ttz
c*ulE
Go9vYy
U Tray
¢*0tee
VOLNE
AAS S YR}
LA NF
L6651
AR RYA
[ A J 3
w*elly
velindl
LI V.11

. MOk P

ot I

¢ v S

A:_<>
. Uy 09
*anpocononcacencndnnnnonedvoanfucndosoaavnstsaancnsc o ia. wian

fteadooasanaCARRBBERDORD Y

- MLl 2

:XI-3-91 2an814

9 € ¢

1
ue " uee* (V3 uto
tedapaostnurunopasconabobdaconone

~aaae¢caan¢acaaaanzacnctano¢¢eBctetdttntutcstcca

BB R RO RAGLE OB RN R G LR DL G LA DODU LD RNV OO R I UOLEOOROREONOEDEORORONUIDLE
XY TR L N R R R L ERE PR R R LT TR Y FF R WA